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ITTRANGE REPAIRMEN, thease. The 
short wiry one ts a celebrated astro- 
naut—third! man to walk on the moon. 





The other, a lanky space rookle, is a physician 
by trade, and by nature a bit of o port 
Stranger yet ts thetr repair job. Clad in 


bulky life-support suits, the men cling pre- 
cariously to the side of Skylab, a titanic space 
station that beurs an unlikely resemblance to 
a fying Dutch windmill. Inside the lab a third 
rejwuirmin stands watch over monitoring 
tdhais. Two hundred and seventy miles below, 
the curving earth unfolds majestic pano- 
ramas of greens, blues, and browns, peri- 
adically punctuated by the black of night. 

From their perch near the wine mill's vanes, 
the men can look along the lab's tanklike 
flank and see a twisted aluminum strap. This 
is their target. Without ladder or handholds 
they must somehow reach the strap and cut 
it, to release a huge solar “wing” now pin- 
toned to Skviab’s side. Onee unfolded to the 
sin, the wing can produce electrical enerey, 
for which the lab is ‘starving. 
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Their task this June 7, 1973, is without 
precedent—to salvage. a complicated scientific 
laboratory, by far the largest and most sa- 
phisticated payload ever sent into space. 

Skylab and the Apollo spacecraft that rides 
with it stretch 118 feet from end to end. Sky- 
lab is equipped with unique imstruments: an 
Intricate package of solar telescopes; com- 
plex sensors for scrutinizing carth; ingenious 
instruments lor medical research; even a fur- 
nace to make allovs antl crvstals in apace. 

The labs three occupants, already two 
weeks on the job, will attempt to stav aloft a 
total of 78 days, twice as long as American 
spacemen have flown before, After they de- 
part, later crews will stay for $9 and &4 days 

Conceived in the shadow of the glamorous 
Apollo lunar voyages, the 7.5-billion-collar 
Skylab project is the ungainly Aagship of a 
new era—nin advance beyond the exploration 
ol space into its occupation and exploitation. 

“The Mercury and Apollo programs rave 
us our Columbuses and Mayellans,” notes Dr 
Kocco A. Petrone, (Continued on pape 451) 


NATIONAL GEOGRAPHIC has 


brought to Society members an unparalleled series of reports on the nation's march 
Into space. Sow, combining the adventures of all three Skvlab crews and assessing 
ispectactlar harvest of scientific discoveries, the magazine continurs its tradition of 
dehmitive, in-depth accounts with this three-part look at the accomplishments of 
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Free of gravity 's fetters, astronauts flex then 








ne: the wondrous word of wernt mes 





; 
itl 


Wan L. Bean (left), agvennnet dure college days 
fink without worry about landing on his feet—or 
even landing at all sw ven Ne Sw Cea Saar 
dard means of locomotion in the lab—carries: | ink 


m a ; | Bs 4 ita akb 
Se Lem bore ibe TR COE 


& The crews quickly mastered the tricky art « 


“ MaAncuvenn? ih te ETaVEY Bn delhenterd in tel 
fom «>t visine their antics to carthlings: Their mobility 


fl aval ri il 4 hie A, tlio artim tis LeditTi 4 Lh il rae I i 5 tw 


i = | ra 1 ia, : a | fl | ] 
work productively in the Space Shuttle, schedul 


i 5 
F } an itz Biekis bw t wal ril lie! let 
iPC UE 2 wet Lat 1 coil t Ln 5S (RL alle 
F = tz 


THIS PAGE FOLDS OUT 





aie 


WEStE | 
BAAN A CER 
COMPAR Pies T | 





rer 
= = 
LS TRENT 
ePERIMENT é 
mF Ll 
iMFAATIWERT % A 





i | 
Che Tee i Ww LAI 
1 LE Li 
ii] sar 
t i th bey Li 
it | Liha Lau eg 
1 th" Lal | Pu i i| 
! il I 
Pa el | ha | | | ri i ra 
eee | f rel 
il | tba i 
hw wi! | en! Litt I 
rl } dl an La i “Lr en 
ra] i | | i ! 
ie Te ee i ty li 
ry th Daa ered peel 
| LI 
il ceiling He nen 
ai ‘a rec] 
h nit fi a i 
I I ELF ‘TT 
aa ri j vi 
Lia it i h 
Lye poetah il thie 
| eiia *T 
Thi 
Ll | 1 1 [ i 
| Ppaebh Lith ri! 





; = 





a : 
c a = 
1 ‘ . le % 
fj r ? = 
= = = 
=A eee | ve " = 7 
= F oF + 
. . r eal = = = 
—= I 
L : us nm i = 2 9 
; ! 
. = a = 
7 - ao 
z= Es - : a 
it sy lj = = 
ut = += = 
— aL C4 ll Li 
= : * r 
- ; - — 
Pa ri < =| 
“TN = al i : 
am " = ts = L = = 
nS - i = I 
-= = = i 1 a! 
-_ ial * = ; 
&Lj = r P : 
=] - Ld 4a alien = 
t Tr x 
5 : a 
==e i = a -_ 
. mn ! - ; ? 
" vat | 
: : : i £ 
; a] 








Room to work. to live. 
to park the taxi 


\ BRASURING: LLS feet trom stem to stern, 

¥ skvleh cormies the most varied sssortmen! 
7 capenmental equipment ever assembled im a 
nirec rit Her size and Compe xits DECOM 


WOnErent 1n CMs Arise s CuULAW EE 


PMMAND SERV 1 LIL 
Apofio spacecraft ! 
I member cfew oa 
bh a forward ond m 4 
(2 APOLLO TE IP Lint 
== Ble phi ved ir eels 
he taergeet tan ta oo = 


‘Z) ATM SOLAR ARRAY: F 
Aiegh. gach capa a 

F ~H rout tram th 

Ti hi owned the lad 
= { WTP 2 ion 














Sun-ravaged skin, bared by the missing 
heat shield, wears blister scars-ond tarnish 
from temperatures that reached 500° F. A 
port designed for astronamical instruments 
looks from the -wirkshon, where heal threat 
ened! to chestrow fim ail food atid utleash 
deudly gates from ceterioratmg plastis 

To NASA. engineers the message [rom the 
velunminned spaceship wie clear; Shale 
Skadah from the sun, or abancden the me- 
shan. Racing against time, they devised a 
hose wet delicate parasol with collapaible 
riba and sent it alolt, plws feo whlernaive 
choudes, bn the first comew's- cen: Rendezvous 
ing with the lab, the men assembled the pur 
ael staf inside the «weltering station and 
extended the shade (A) throweh the. port 
(ince opened ie lowered agamet the lab 
(A). it reduced temperatures. dramaticalls 
naiking the lab tobttable The crew ther 
rele rete asa Lie crip pat stilar nae | (3) 

Cancerned that the parase) might deteri- 
orate tn the semrmc sun, SASAAnSs tracted tli 
cern Crew ti che pelos nother sunshade 
donne aspace walk. Extending two 5S-foo 
rods over the workshop, the crewmen wn 
furted the share (D1 abong the rocks, moch as 
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Vational Geagraphic, Octaber [Vid 


Associate Administrator of the National 
Aeronautics and Space Adiministration. “Now 
we need our Jamestown settlers, our Pilgrims. 
Skylab is the precursor of these, man's first 
outpost on the frontiers of space.” 

The lab's:body, called the workshop, is the 
converted upper stage of a Saturn moon 
rocket left over from Apollo days. To this 
chamber for working and living is added a 
narrower cylinder to house controls for point- 
ing the telescopes and earth sensors, and twa 
sets of solar wings for electric power. Packed 
into lockers are supplies and equipment on a 
scale never known in space. Skylab’s film 
and film vaults alone—4,760 pounds—weigh 
more than did John Glenn's entire Mercury 
capsule with Glenn inside. 


Trouble Strikes Within Seconds 


On May 14 of last vear thousands of on- 
lookers watch the great ship, heavy as 
Columbus's Santa Maria, slowly lift off atop 
the man-made volcano of a Saturn V rocket 
Ina perfect, classic launch. But even as its 
roar reverberates, catastrophe strikes. 

As the rocket accelerates, atmospheric drag 
Claws at the meteoroicd shield, a thin girdle 
destoned to protect the workshop from tiny 
space particles and the sun's scorching heat 
Sixtv-three seconds after launch, at 25,600 
fect, the shield rips away from the lab. As 
it flies off, it trails an aluminum strap that 
catches on an unopencd colar wing, tethering 
it to the lab. At the same time the shield pries 
the oppose wing partly open, Minutes later 
a staging rocket blast tears loose the partially 
deployed) wing and flings it into space. 

Once in artit, Skylab obediently unfolds 
its telescope mount to potot at the sun. Atop 
the mount four smaller solar panels blossom 
—the vanes of the windmill. 

But Skylab, still unoccupied, is acstricken 
spaceship, With the loss of the heat shiele, 
sunlight beats mercilessly on the lab’s sen- 
sitive skin, Inside, temperatures sour, ren- 
deting the stabon wninhabitable antl threat- 
ening fool, medicine, and film. 

Within hours, Skylab Director Wilham C 
Schneider halts countdown on the Saturn 1B 
rocket. scheduled to be launched next dav, 
carrying the lab's first, all-Navy crew: Capit 
Charles: “Pete” Conrad, Jr, in command: 
Comdr. Joseph P. Kerwin, science pilot and 
physician; and Comdr. Paul J. Weitz, pilot. 
Across the country NASA centers and con- 
tractors race to devise emergency repairs. 


Skylab, Gutpas on tu Feontier of Space 


At the Lyndon B. Johnson Space Center 
near Houston, Technical Services Chief Jack 
A. Kinzler grapples with the problem of a 
makeshift sunshade to replace the heat shield 
and lower the ovenlike temperatures. He 
ponders © mammoth parasol to cover the 
workshop, But how to carry this ina crowded 
Apollo command module? 

“T'nt no fisherman,” Jack says later, “but 
lL ama gadeecteer, Right away | thought of 
telescoping fishing rods as models for exteni- 
ible parasol ribs 1 sent downtown for frve at 
$12.50 each.” Twenty-four sleepless hours 
later he successfully demonstrates to NASA 
oticials how his ris can unfurl a tough 
nylon-Mylar sheet over the lab te shade it 

Simultaneously NASA ond mdustry teams 
search for a way to free the stuck solar wink. 
But how do. you cut an object ona part of the 


ship that seems inaccessible, with not even a 


foothold to steady the repairman? 

Cut the tnaccessible...Men do it every 
day alonw the hivhways, pruning limbs from 
overhead fines with long-handled shears op- 
erated by pulling a lanyard. Nasa machinists 
tet about making a collapsible-handle model 
that will fit into the command module 

A potential launch date for the crew comes 
on May 20, when Skvlab's orbit brings it over 
the cape. But repair tools are not vet teaely 
Already some medicines and films are rurneel 
Worse yet, the heat may be producing a-qas 
wo deacivy that breathing two parts in a mil- 
lion could be fatal. If a salvage mission does 
not lift off on oné of Skvlab's text passes over 
the cape, the station will become a derelict 
adrift in the sky, 


Repairmen Cro to the Rescue 


Countdown begins for the Mav 25 pass 
With only hours to spare, a jet strenks in 
from Houston bringing the parasol, It goes 
inte the CeM beside the pruning shears, back- 
up tools, and replacement medicine and film 

Conrad, Kerwin, and Wertz squeere into 
the capsule. After a perfect countdown. their 
Saturn 1B rocket, spewine fire and pealing 
thunder, roars aloft The voice of Conratl 
craockles-over the raciio;, “We can fix anything! 

With Conrad at the controls, the capsule 
pursues the space station. “Tallyho, the Sky- 
lab!" the commander reports as it comes into 
view. He jockeys around it, confirming that 
one wing is gone—"“completely off the bird.” 

Later; as they approach the other panel, 
Weitz stands up in the capsule hatch, snags 
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the wing with w long hooked stick and vainly 
struggles to pull it free, 

Defeated, they approach to dock with the 
lnb. But even this routine maneuver fails. 
Fight times Conrad approaches; eight times 
the clocking latches fail to lock. The Gred men 
put on space suits agai and make an tm- 
promptu repair of the docking mechanism. 

On the next try they dock. After a night's 
sleep Weitz and Kerwin, using a detector be- 
fore entering each part af the lab, find no 
toxic vas. “We pass with fiving colors,” Weitz 
tells Capsule Communicator Henry Harts- 
Held, the astronaut cuicding them from the 
srourmd, as he will in repair jobs to come." 

Top priority goes to erecting the parasol, 
Carefully Conrad ancl Weite extene. it through 
a workshop port, then expand it over the Lab's 
scorching sun side. One corner rumples. a lit- 
tle, but it works; temperatures Immediately 
begin dropping. Skylab is now habitable. 

But the many experiments on board de- 
mand far more energy than the four telescope 
panels can generate. Only if the crew frees 
the crippled colar wing can Skylab fulfill its 
scientific mission. 

And so, after 15 days in space preparing for 
the job and adjusting to their new environ- 
ment, the strange repairmen are reatly to try 


Rehearsals Preceded High Drama 


Clinging to the outside of the. station in a 
clamsy pressure suit, Conrad assembles five 
sections of an aluminum pole, cach five feet 
lone, as Kerwin hanes them to him. To one 
end he attaches a cotter head. uw thev have 
their long-handled pruning shears. 

Weitz, ingle the lah, checks off each step, 
which another crew has carefully rehearsed 
in the stimulated werghtlessness of a huge 
water tunk at the George C. Marshall Space 
Flight Center at Huntsville, Alabama. Skv- 
lab passes into earth's shadow, compelling 
the men to ride out half an-hour of nighttime 

The craft heads into sunrise, and the space- 
walkers confront their next move: to lock the 
cutter jaws on the alummum «strap 25 feet 
away. This is Kerwin'’s job. But be finels him- 
self enmeshed in a snarl of umbilical and 
tethers. Whenever he tries to extend the pole. 
the effort sends his fect flying 

He struggles barder. Mission Control, 
monitoring his heart rate, sees it sour from a 
normal 70 beats a minute to 150. “Cool it for 
a minute, Joe.” Conrad aclvises 

Radio contact with Houston has broken 
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of as Skylab traverses a region not covered 
by tracking stations After ten minutes of 
silence, NASA: hears them talking again. 
“Sounds like vou got it hooked on,” ven- 
tures Mission Control, “Yes,” announces 
Conrad calmiv. “Dead center.” Kerwin has 
emplaced the cutter after tethering himself to 
n ting at the base of on antenna for stability. 


Just in Case, o Bone Saw 


Sow Conrad moves hand over hond along 
the pole, stringing o line behind him. His tools 
include a pry bar and a wire bone saw from 
Skvlob's medical stores to sewer the strap if 
the shears fail. Reaching the wing, he attach- 
e+ his enc of the line to tt, 

Another nighttime stops them. The craft 
eweeps woross the Todian Ocean. Finally day- 
light ghints abead “I can see sunrise,” ob- 
serves Kerwin at his perch by the antenna. 
“Out af China, ‘corsa the bay, kinda.” 

He pulls the lanyard to close the jaws and 
cut the strap. But it resists. “Man, Dom really 
prulling!” he gasps. 

Then: “Whoops! There she goes,” explodes 
Conrad as the strap parts, and the crewmen 
burst into the laughter af intense relief. Using 
the line, they pull the stuck wing free. 

“We see amps,” reperts a delighted Mission 
Control The wing panel is already reaping 
the treasured solar power, Conrad and Ker- 
win reenter Skylab, and the astronauts re- 
sume their increasingly famibar day-to-day 
life in the exotic world of weightlesaness 

Worries have long plagued Skylab plan- 
ners on this score. How do you move from 
point A to point B when your feet hove no 
traction? Will the men feel the need of an “up” 
and “down” where none exist? Worst of all, 
wil) they be assailed by crippling motion 
sickness in so roomy a residence? 

Skvlab i roomy. The cavernous workshop, 
77 feet long and 72 wire, is lined with storage 
containers. Living quarters at one end con- 
tain a small wardroom table, with built-in 
heaters for tinned and frogen foods. Three 
sleeping bags ft incongruously on walls to 
save spiter, as does a suction-operated toilet. 

*An inspired team effort saved the 2'4-aillorehallar 
Skvlih program from total failere, A key tortober of this 
am, Li Cal Henry W. Hartsfield, Jr, USAF, his been 
named winner for 1477 af the Gen Thomas De White 
Syuce Teophiv, te be aware at Nyatienial Cecuraphic 
Socks headquarters in Washington thie Ortober The 
cophs is presinted monually te the member of the Linned 
States Avr Force, milttarne of coca, deemed! to have 


me! the wis! slenificandt concretion in the preceding 
Wey to the CONG nwWnE cones! of aerospace 


Narional Geographic, October 1974 


Squatting on the ceiling in a 
work = witherit Li pis euriad clio were, 
Lonrid undereoes f myth exan- 
Hhation in Or. Rerwin's wardroom 
“Othe. Che first crew en- 
jowed the cunt of a physician. All 
members of the ether tao, how 
ever, had trained as paramedics 
ind clutifully tested) one another 
every three civ, even drawing 
samples for anoahsm on 
enrth. Except for carly motion 
tickmess thet 
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struck four af the 
nine crewien. fod health redemect 

Eocqun ppm! like & motlern clinic, 
the lab hele hutedred= of mechral 
Items, from asfann to bone saws 


Forward of the workshop, a smaller chamber 
houses control: for operating the sun and 
earth sensors and regulating the lab'senviron 
ment (pages 445-9) 

Reports from the men in the lab dispel ny 
doubts about its “Motility 
around here 15 super,” Conrad assures the 
ground 
With a litth practice the men almast effort 
esky move objects that on earth weigh 
more than a hundred pounds 


hahitabthity 


Inevitably, vexations arise. The men cis- 
cover that when they open containers of liquid 
foods, droplets walt into the atmosphere, com- 
me to rest on instruments or the grid floor 
When they open a drawer quickly, object: 
floating inside tend to slurp owt 

several times Mission Control piles on teo 
many chores at one time. Conrad quickly 
calls them to task: “About two or-three times 
now- vou pot us doing things where we got 89 
pieces of pear out, und vou fol us running all 
over the spacecraft” With the mr thus cleares 
he odds, “Now I'll @o a 








earl and de this pro 
cedure for you.” 

The huge workshop tnvites cavorting, The 
men try fips and cartwheels while moving 
from place to place. They learn to sprint 
around lockers ringing the workshop, gaining 
more traction the faster they go. Conrad an- 
nounces that with a litth more practice 
“Tl might add not on company time” 
will demonstrate their prowess on TV 
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Skviab, Gulpost on the Frontier of Space 


“Sobody has any motion sickness” 





On a dav off they are ready to televise the 
“Skylab 500." To the ‘nnisis 
speed around the lockers performing a daring 
repertoire of front and back flips. They turn 
graceful cartwheels anid glide horizontally 
like cruising sharks, The capers “ought to he 
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wood for of least an Rmimy,” aioplauds-Mi+- 
ston Control “We've just hod offers from 
Ringling Hrothers, if you can brine that 
show clown to earth.” 


Three-way Concert After a Banquet 


The dav off also provides a chance for 
extra carthgazing from an 18-inch window in 
the wardroum. At one moment Weitz can see 
“thear up into Canada and clear down to the 
Revs.” Other recreation—darts, books, play- 
me curds with holders that won't float off the 
wortroom tuble—cannot compete with their 
unique Window on the world. (Por something 
of what they saw, turn to piges 4/0-95.| 

That evening (Conrad ann Kerwin dine on 
prime ribs of beef and Weitz on filet mignon 

gracious living indeed compared to the 
pastes pnd concentrates of curler and more 
spartan davs in space 

Later, before the men slip into their sleep 
cocoons, tape cassettes and carphones trans- 
form Skylab into an orbiting music hall, Pete 
Conrad plays country and western, Weitz 
listens to popular tunes, Kerwin enjovs ¢las- 
ahcal Music 

Early in the flight Kerwin answers the 
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question about human orientation in zero 
gravity. “You do have a sense of up and 
down,” he tells colleagues on earth, “and you 
can change it in two seconds, whenever it's 
convenient to vou. Lf you go from one module 
into the other and you're upside down, you 
say to your brain, ‘l want that way to be up,’ 
and your brain savs, ‘OK, then that way is 
up.’ [t's strictly eveballs and brain.” 

The men find that they have to shout to 
be heard, “We're hoarse all the time,” notes 
Kerwin, This is because sound carries poorly 
in the lab’s thin atmosphere, only a third the 
pressure of earth's. Kerwin also discovers 
that for the same reason be can't whistle 
*Vou've got to hold your lips a little farther 
apart,” advises Weitz 

A change takes place in the astronauts’ 
appearance, a phenomenon space travelers 
have observed before. Part of the body fluid, 
no longer pulled by gravity into the lower 
limbs, has migrated upward, Their faces: fat- 
ten and cheeks rise; Conrad calls it “our 
Chinese look.” Also, their spines, freed of 
gravity, have lengthened. Each astronaut has 
grown at least an inch since launch, They'll 
lose it quickly after the mission ends. 


Crewmen Aim o Battery of Telescopes 


The men pursue Skylab's scientific exper- 
iments, involving complex devices whose 
functions—and malunctions—will largely 
dominate their lives in space. 

Kerwin, the science pilot, has already acti- 
vated the solar observatory, Faght telescopes, 
as muchas ten feet long, cluster inside the 
structure that holds the solar panels (page 
462), Five telescopes view the sun in its X-ray 
and ultraviolet wavelengths—radiations that 
Gur atmosphere cuts off A sixth telescope, 
blocking out the solar disk, creates artificial 
eclipses for studying the corona, the sun's 
little-understood outer atmosphere, best scen 
from earth during natural eclipses ‘The other 
two scopes televise images of the disk, serv- 
ing as eves for the crew as they search {or 
targets to study. 

Taking turns at the telescope control con- 
sole, the crew members grow familiar with 
solar features—Iacy filaments and promi- 
nences. turbulent active tegions, and huge 
“holes” in the corona that may spew high- 
speed streams of the solar wind 

Auto-racing bulf Conrad is not distracted 
from a down-to-tarth interest, the impending 
but postponed Indianapolis 500. He is not 
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surprised when Mission Control tells him tor- 
rential rains have again delayed the classic. 
“We can see the weather,” he savs as Skylab 
whisks them over the cloud-covered Great 
Lakes region. 

The solar phenomenon they want miost to 
cee is @ flare. The largest of these awesome 
eruptions usually list only an hour or so, yet 
send billions of tons of matter hurtling out- 
ward, bombarding the earth with X% rays and 
particles that disrupt communications, and 
may even affect the weather. The astronauts 
search intently for a flare amid the features 
writhing on the TV consoles. An alarm will 
alert them if a flare erupts while the console 
is unmanned. 


The Sun Obliges at Last 


HONK! HONK! H-O-N-K! The flare 
alarm: blares, and Kerwin mans the solar 
telescopes: The crew have forgotten to dis- 
connect the device as they pass through the 
raciation-charged South Atlantic anomaly, a 
region Where curth’s magnetic field bends the 
Van-Allen radiation belts abnormally close to 
the surface. The anomaly has triggered the 
automatic alarm, 

Davs later, with Weitz at the console, the 
alarm blares again, As he zerocs in the tele- 
scopes, Kerwin announces to Mission Control, 
“T'd like you ta be the first to know that the 
pilot ig the proud father of a-genuine fare.” 

Gn earth, solar scientist Dr, Giuseppe Vai- 
ana of American Science and Engineering, 
Inc., hails this look at the solar eruption as 
“hundreds of times better than anything weve 
had before.” 

‘A. battery of six cameras, covering the en- 
lire visible spectrum and part of the infrared, 
surveys the surface of the earth passing be- 
low. Another camera's vision is so acute that 
even at this altitude—farther than from New 
York City to Washington, D. C—it can spot 
trailer trucks on the highways, 

A scanner, recording the distinctive “sig- 
natures” of vegetation, can tell a computer 
not merely that a crop is corn, but what type 
—field or pop. A radartike device can detect 
the height of ocean ripples within inches. A 
radiometer maps the ever-changing regions 
ef ice and snow—vital factors in navigation, 
water supply, and weather forecasting. 

In rapid unseen sweeps Skylab takes crop 
inventories of Holt County in Nebraska, 
studies land use in Indiana's Wabash River 
basin, measures the extent of strip mining in 
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Ohio, charts the drainage system of central 
Florida 

By midfight, crew and ground personnel 
are confident about completing the full 78 
day mission. But Skylab is seldom free of ail- 
1 camera blows its fuses. Water pipes 
clog. Telescopes jam; lines lose pressure; gy 
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Skylab, however, a four-thruster unit for ma- 
neuvering their csM springs a leak. Bean 
switches it off, vet manages to dock expertly. 

“Here's our home in the sky,” Lousma an- 
nounces. Soon the men are bustling around 
inside the station, turning on lights, fans, anc 
air conditioners, getting the feel of the lab. 

As they work, the men detect the onset of 
syinptoms spacemen dread. One man’s face 
grows warm and he begins to perspire. All 
feel stomach discomfort, and onc vomits. 
Motion aggravates their queasiness, and they 
slow their work pace. Soon it becomes ap- 
parent that the men are suffering from 
motion sickness, | 

Caused by zero-gravity effect on the inner 
ear and ageravated by the headward shift of 
body fluids, motion sickness has afflicted 
nearly half of all U, 5, space voyagers. Sky- 
lah’s spaciousness may magnify the hazard. 

“We're just not as-spry up here right now 
nas we'd like to be,” laments Bean. “None of us 
has been able to eat all our breakfast. There's 
a desire to just. lie still for a while” 

The men take motion-sickness Lablets, but 
they fall behind in stevedoring cargo from the 
csmM and activating the lah. 

Weichtlessness also plavs tricks on the two 
minnows. “Both these fellows seem to be com- 
pletely disoriented,” Garriott reports. They 
are swimming in small loops. Scientists hope 
their behavior m zero gravity will give insights 
inte the effects of weightlessmess on man. 


Space Age Ark Loses Passengers 


Eisewhere in the menagerie, disaster 
strikes. The pocket mice—with tiny trans- 
mitters implanted in their bellies to record 
their physical reactions—as well os the fruit- 
fly pupae have been carried aloft to study the 
effect of weightlessness on their daily “sleep- 
wake” cycles. But electronic controls on their 
environment capsules short-circuit, and the 
two spuice colonies expire. 

By dav five the crew is much improved, a 
fact they happily demonstrate by televismne 
the noon meal. “Food tastes alot better today,” 
asserts Lousma: At-last the men look forward 
to embarking on their scientiic work 

Early the next morning Garriott and Lous- 
ma. discover that a second set of thnisters on 
the csM. has sprung a leak. This leaves the 
capsule with only two of its four sets operable, 
jeopardizing its ability to ferry the crew home. 
And the failure of two sets raises concern that 
the rest are soon to go, 
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The specter of a vehicle made inoperable 
in space, carrving its stranded passengers 
eternally through the void, has always lurked 
in the wing: of the manned space program. 
NASA puts Kennedy Space Center on an 
emergency scherule to prepare the third 
crew's rocket for rescue, and weighs ordering 
the men to return before their remaiming 
thritsters give out. 

By next day Astronaut Vance Brand, flying 
the csM simulator at Houston, has rehearsed 
two entry procedures that can bring them 
home. Fear of an aborted mission retreats. 

The crew begins intensive studies of earth 
resources. A. 6,000-mile sweep surveys o big 
Pacific storm, croplands of Colorado, an oil- 
rich area of Oklahoma, and natural resources 
in Louisiana; measures sea roughness in the 
Gulf of Mexico; and charts rivers in the broad 
Amazon Basin. 


How to Toke wo Sea Census 


The astronauts find themselves unlikely 
participants in a fishing derby of armada pro- 
portions. Scientists with the National Oceanic 
anc Atmospheric Administration (NOAA) want 
io know if the ocean's temperature or its 
color—as influenced by sediment and plank- 
ton—can be used to indicate the abunclance 
and Jocation of fish. Skvlab's sensors and pho- 
tographs can tell them much about the ocean. 
But how do they estimate the fish lite? A co- 
lossal pame-fishing experiment is organized. 

Coordinating with Skviab's pass, 138 boats 
fan out inthe northeastern Gulf of Mexico, At 
day's end the sportsmen-turned-scientists 
tutn in their records of 121 boated fish—and 
dutifully and happily report even the ones 
that got away. Eventually their data will 
be compared with Skylab’s. 

On August 6 Garriott and Lousma suit up 
for a space walk to.spread a new sunshade 
over the rumpled original, and to replenish 
solar-teleccope film Even before they open 
the hatch, they marvel at the spectacular cy- 
clorama of earth below. “Just passed over my 
old stomping ground of Michigan,” Lousma 
reports enthusiastically, “and it truly does 
look like @ great big mitten.” 

After they have spread the awning, tem- 
peratures begin dropping in the workshop. 
Lousma reloads the telescope cameras, then 
takes a moment to compare the space walk 
with practice sessions in the Huntsville water 
tank, Up here, he notes, “it’s one heck of a lot 
farther to the bottom of the pool.” 
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programmed 266 hours at the telescopes, they 
have spent 365—capturing a bewildering 
71,700 photographs of the <un in all its violent 
moods. They have repaired the lab in the fin- 
est fix-it tradition, conducted 12 stucent-sue- 
gested investigations, and gone far to establish 
man's ability to survive sustained space tray- 
eL They have flown around the warld 853 
times ona record voyage of 24.5 million miles. 


Third Mission Joins a Space Visitor 


Encouraged by the adaptability of the sec- 
onc crew, NASA sets for the third a grueling 
goal of 84 days, the limit allowable with the 
lah's dwindling store of provisions. 

The mission, to begin in mid-November, 
comes at a propitious time. From the outer 
reaches of the solar system the comet Kohou- 
tek has appeared, threading its way through 
the planets toward a historic loop around the 
sun in late December. Skylab, above earth's 
obscuring atmosphere, offers a unique grand- 
stand view, 

For Skylab's final mission nasa has chosen 
three rookie astronauts, but they cany im- 
pressive credentials: Marine Le. Col. Gerald 
P. Carr, the commander and an aeronautical 
engineer, has plaved a key role in developing 
the Apolla lunar rover, Appropriately, science 
pilot Dr Edward G. Gibson is a. solar 
physicist, author of atexthook, The Oniet Sten, 
Cal. William R. Pogue combines the talents 
of a former Air Force stunt pilot with those of 
a mathematician, 

Troubles start carly, Countdown inspec- 
tion crews, routinely poring over the Saturn 
rocket, discover hairline cracks webbing the 
bases of its giant stabilizer fins. Technicians 
work feverishly to install replacements. 
(ther tinv cracks are found, but cor puter 
analysis verifies that the rocket is structurally 
sound, By November 16, six days late, the 
fight clears for lift-off. 

Never has an Apollo capsule carried <n 
much gear. An additional 160 pounds af gro- 
ceries, including high-energy food bars, will 
replenish the lab's larder, Ketchup and film 
replace items lost during the early heat trou- 
bles; two cameras and other equipment fly to 
greet Kohoutek. To make extra room, tech- 
nicians remove the capsule’s vibration pad- 
ding and use clothing instead 

“Coming at you, Skylab,” announces Gib- 
son as the thirtieth manned launch to leave 
the cape reaches orbit. Seven heurs later the 
lab comes into view. “She looks pretty as a 
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picture,” reports the communder, and docks 
expertly. 

Forewarned by the last crew's malaise, the 
men have taken mecication to ward off mo- 
tion sickness. Nevertheless Pogue becomes ill. 
That night, to avoid the disorientation of too- 
quick exposure to the spacious lab, the men 
sleep tn the Cam, 

Like their predecessors, the crew findthem- 
selves overwhelmed by the task of unloading 
thousands of items from the csM, then finding 
places to stow them in the lab. Nevertheless 
they delight in the workshop's wide-open 
spaces. Gibson finds that a room into which 
he floats mav look unfamiliar, but as soon as 
he rotates his body to the “up” position he re- 
calls from ground trainers, “then all of 4 sur- 
den my mind would flash and say, ‘Ves, I 
know where I am.'* 

Heeling earlier experience, the astronauts 
fallaw the prescribed one and a half hours 
of rigorous exercise daily, They put tmpres- 
sive mileage on o briefcuse-size treadmill de- 
signed by physician-astronaut Dr. William 
F.. Thornton 

On Thanksgiving Day, Gibson and Pogue 
spacewalk to replace the telescope-camera 
magazines and repair a jammed radar anten- 
na. “Boy, if this isn't ever the great outdoors!" 
exclaims Gibson as he relishes a look down al 
the blue Pacific Ocean north of Guam. 

No sooner have the astronauts restored the 
antenna to life than a control gyro expires 
Three of these 140-pound wheels, spinning at 
7,000 revolutions a minute, contro! the sta- 
tion's roll, pitch, and yaw: Two of them can 
still do the job, but if another fails, the sta- 
Hon fiust resort ta its thrusters, whose fuel 
reserves are low 

That ¢vening the men sit down to a lonely 
but ample Thanksgiving dinner: prime rib for 
Carr. turkey and gravy for Gibson, chicken 
and gravy for Pogee, 


Crew Performance Lags Mysteriqusly 


Passing days bring home a disturbing fact: 
Ground and crew ore out of step, The astro- 
nauts complain of being pushed too hare: 
ground crews feel they are not working long 
oF fast enough Concern mounts that some 
mysterious lethargy is threatening the men’s 
execution of their mission. 

Analyzing the problem, NASA officials 
trace its ongins to the last hectic weeks be- 
fore the flight. A bewildering accumulation of 
projects was added with littl or no training 
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—new medical tests, new scientific experi- 
ments, new pieces of gear to stow. Many of 
the 20.000 movable items in the lab have not 
always been returned to designated lockers, 
resulting in vexing hunts, Improyising ways 
to operate much-repaired equipment drags 
the crew further behind schedule. 

“The basic problem,” concludes Program 
Director Schneider, “belongs to us here.” 

Crew and ground have a ‘heart-to-heurt 
discussion, and the air clears. “A guy needs 
some quiet time to just unwind if we're going 
to keep him healthy and alert up here,” Carr 
tells the ground. “There are two tonics for 
our-morale—having time to look-out the win- 
dow, and the attitude you guys take and your 
cheery words.” 

Solar physicist Gibson, manning the tele- 
scopes, finds the sun relatively docile for 
weeks At lost it cooperates again, this time 
with a catacbysm that the grateful Gibson 
laucs as “beautiful” An unusual spear- 
shaped cloud hurtles out 2‘ million miles. 


A High Wide Look at Earth 


With Carr and Pogue alternating at the 
controls, Skylab's sensors scan earth's surface. 
In great swaths they survey the West Coast 
for geothermal energy sources; assess strip 
mining in [linois, Indiana, and Kentucky; 
record dune pattems in Africu and Asia. 

Expanding their terrestrial studies, the crew 
converts the wardroom, with its picture win- 
dow, into a miniature earth observatory. The 
men have taken preflight cram courses in 
oceanography, geology, and other carth 
sciences. Now, seeking out suggested sites 
and targets of opportunity and snapping them 
with hand-held cameras, they provide a new 
look at previously litthe-known physical fea- 
tures of the earth. 

The Falkland Current, sweeping from 
Cape Horn up the Argentine coast, captivates 
the observers, Oceanographers, following 
their descriptions of its strange “light green, 
almost fluorescent” flow, conclude that what 
they are seting is a vast river of plankton, 
the bread of the sea that sustains all other 
marine life. On several pusses the astronauts 
notice the green current wearing a huge splash 
of russet-—possibly a vast swarm of red plank- 
tonic krill in the cold Falklanel. 

Roving the planet, the men detect upwell- 
ings off New Zealand, and sce a newly active 
voleanou in the Galapagos Islands. They -sur- 
vey Argentine wheatlands, visibly growing 
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greener as the mission progresses. On north- 
erly sweeps they record the winter metamor- 
phosis of the St. Lawrence River from busy 
waterway to ice-choked stillness. 

Mid-December brings a pass whose beauty 
burns itself indelibly in their memorres. 

4+Kil) the lights,’ murmurs Pogue, looking 
down into a nighttime of extraordinary clar- 
ity. “There's Acapulco at night.” Soon they 
see the glow of Guadalajara and then of Mex- 
ico City, “faid out like a five-pointed star.” 

Ahead the men make out the Texas coast 
“from Brownsville to Houston, Beaumont, 
Port Arthur....Holy cow!" New Orleans 
takes fiery shape, then “the whole Florida 
peninsula” Finally they look down on the en- 
tire eastern United States, aglitter from 
Detroit to the Atlantic. “Like a spider web 
with water droplets on it,” marvels the space- 
craft commander, 


Secking Better Metals and Crystals 


Firing up Skylab's cylindrical furnace, the 
astronauts become Space Age alchemists, 
secking to manufacture crystals and alloys 
unattainable on earth, 

Because of the villain gravity, which affects 
materials as they solidify, ovens on earth pro- 
duce crystals and alloys possessing only a 
small fraction of their potential strength and 
uniformity. These defects, sharply limiting 
advances in electronics and other technolo- 
cies, might be erased or drastically reduced 
tiv manufacturing in zero gravity. 

Nor is space an unlikely place for a smelter. 
“The nation’s yearly needs for these special- 
ized materials can be met with quantities as 
low as a few hundred or a few thousand 
pounds,” asserts Dr. Ernst Stuhlinger, Asso- 
ciate Director for Science at Huntsville 
“These can casily be produced by the Space 
Shutthe"—if Skylab proves the feasibility. 

Busily the crew melts earth-formed crys- 
tals in the furnace, allowing them to solidify 
again in weightlessness. Later, scientists will 
analyze these “made-in-space” products, to- 
gether with crystals and alloys produced by 
the previous crew. 

The space station, never in perfect health, 
shows ominous symptoms of another gyro 
failure, One of the rotating wheels ts occa- 
sionally faltering, sometimes with a “little 
hiccup.” at others with a less worrsome 
twitch. No known cure exists. 

The appreach of the Yule season finds the 
crew in high spirits. On Christmas Eve, with 


National Geographic, October 1974 





All bbe COMiors.,..20rl of i. 
rrekly Tithial that proved hath boon 


4 J . ye i 
ind bite. Lom Se Win a Alay 


cl fiat! Faste TERR | Liha kita] Li tha 

a | \| J 
celling, he Will nnse with the spray 
© , = = . i ’ = T i 
pieot om ft left hand, thi iryw off 
i: 


With & towel pL ic] ak, VRC eee that 
wcks up tritting droplet 

lie = Ufhe-coamsumin process iz 
rb [rom start to -finish—per 
foi aeveral astronauts to LViouel 
niwers in favor of ryubhine down 
WIA damp towel 

Pebletrie Fina n ff Spice mans 
| MW hel elurint oie SCO] Meson he 
LEE ee od package toleds fy esh items 


ior ao member of the final rew 


SAVIO, iran y ral flee Pre mlies i ype if 


































As if caught in o steel spider web, Carr 
intl Gibson peer from their living cjuar 
ters Themeath & silent auchence of empts 
ace sii, Aluminum pnidwork, serving 
a decks between workshop levels, abe 
Treyiies the orev with ma convenieni 
race for slemiving themselves os the. 
ipirdibe the lobes bewildernng inventor 
al scientific instruments 

Lhairlike device al very top cnabh 
Bits then lo ween themselyves;—no SIN fade 
ek in welehtlessness Strapping Lbem 
elves in, ihe men activate o soring that 
rently rocks them back and forth. Instry 
ments time the oscillations, thus recur! 
Ing the eccupant’s macs. Putting in lone 
and busy davs; all nine astronauts Inst 
Weient, including even the largest mat 
dl biggweat enter, Lowsma, whose cloth 
intike averaged 5,4 pile i 

From the lone silvery cause nine to the 

lee protrudes the shaft of the porasol 
[hat tirst Shawled the worksl oe At Ube 
lal far end, an wreck behind the astro- 
Hants bes to of rinnmnoeth space-vented 
receptacle that they cradually filled with 


a = i a | 
empty food cans and other trash 


F i i 


With o twist of the toes, a crewman can Buck Rogers flying machine, powered 


lock fils irianguiar shoe cleals inta the VY ies ets nnd operated by foot controls, 
ths grid Hooping for stability. Without propels Bean about the workshop. Antic- 
them, an astronaut strueeling to laosen o nating the day when shuttle crews mai 
subborn bolt would turn his weightless need to service satellites, NASA took ad 
body instead Numerous handl-and foot- vintage of SkyVlah’s roominess to teat 
holds aiso steadied the men three such devices in rere gravity 


AGT 


their families gathered in Mission Control, 
the men train their TV camera on o tree 
fashioned from food containers. Christmas 
messages flow up through the teleprinter. 

Acting on a hint from the ground, the men 
discover hidden presents from their wives. 
Gibson reports that Skylab's northerly swings 
have shown much toy-making activity in 
Suntaland, “so my kids have got some hope, 
but they had better keep in ling at least for 
aunether day,” 


Spacemen Follow a Christmas Sta 


Like the Wise Men of old, Carr and Pogue 
go forth to follow their Christmas “star"—a 
space walk to observe the comet Kohoutek, 
For hours the men train cameras on the 
comet, now so close to the sun as to be inwis- 
ible to the eve, With Pogue “holding me ike a 
cansage uncer his arm,” Carr reaches os far 
ox he can with a screwdriver to pry open a 
stuck filter wheel and restore on X-ray tele- 
scope to operation. Their tasks require more 
than seven hours outside Skylab, breaking all 
space-walk records. 

Cyn the day the comet chucks behind the sun, 
Dr Lubes Kohoutek, its: discoverer, visits 
Houston to congratulate the men on their ob- 
servations. Next day Carr and Gibson emerge 
from the lab to greet the comet a3 it reappears. 
Agiow with vellow and orange, the dainty 
Visitor awes Gibson as “one of the more beau- 
tiful sights in creation I've ever seen.” * 

With the end of the mission in sight, Gib- 
son intensifies his watch for the actual mo- 
ment of birth of a solar flare—something no 
ather Skylab crew has captured on film. An 
understanding of this fiery convulsion could 
help in man's efforts to control fusion asa new 
source of energy. Day after day the physicist 
glies his eves to the monitors 

On January 2! Gibson focuses his atten- 
tion on a suspicious active region that seethes 
and writhes on the san's west side. Suddenly 
a bright spot Intensifies and grows, and he 
begins a rapid-fire picture sequence. Here 
Gibson gambles: Film is nearly exhausted, 
and he may be squandering it on nothing. 
But as he watches, the bright spot mushrooms 
inte an eruption that leaves no doubt: He has 
caught a flare on the rise. 

Two days later the wavering gyro begins a 
period of il health that persists through the 
rest of the mission. But it no longer poses a 
threat; now Skylab's thrusters could see the 
fight through. 
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Carr and Gibson make a final trip outside 
to collect the solar caméras, then the men set 
about closing down their home for the last 
time. After packing the csM, they leave a 
parcel containing food and other perishables 
—a “time capsule" whose state of preserva- 
tien can be examined by later visitors to Sky- 
lab, “he they Americans, Soviets, or little 
green men,” as Schneider puts it. 

‘Say good-bye for us,” calls up Astronaut 
Robert L. Crippen in Mission Control. “She's 
been a good bird.” 

“Tt's been a good home,” agrees Gibson os 
they back the capsule mway from the lab. “T 
hate to think we're the last guys to use it” 

When the crewmen descend to their Pacific 
splash site off San Diego on February &, they 
bring with them space records that may be 
destined to stand for a decade. In their 
epochal journey of §4 days they have circled 
the planet 1,214 times and traveled a stag- 
gering 34.5 million miles. In every pliase of 
their work—solar studies, materials proces- 
sing, earth surveys, student experiments, 
medical tests—they have accomplished what 
was asked of them and more. 


Skylab's Third Crew Comes Home 


In Houston Julie Gibson and Helen Pogue 
watch as a television film shows the recovery 
af the capsule by the Mew Orleans only hours 
earlier. As caver fingers work the batch, the 
women lean forward in their seats. They, too, 
have endured a long and lonely vovage. 

The door opens, framing a beaming Ed 
Gibson. Grasping the sides of the hatch, he 
slowly, carefully pulls himsel erect nguinst 
the now-strange sensation of gravity. 

Next appears a grinning visage wreathed 
in a bushy beard, “Is that Bill?” exclaims 
Mrs. Pogue. “I can't believe it!” Finally the 
commander emerges, also heavily bearded— 
last to leave his spaceship. 

“That was the visible part of Skylab,” 
observes Rocco Petrone at the final splash- 
down. “Now comes the science,” 

“We will be living with Skylab's achieve- 
ments for a long, long time,” affirms NASA 
Administrator Fletcher. 

Certainly soothe solar scientists: Deluged 
with more than 160,000 unique images of 
earth's life-giving star, they already can see 
that the existing theories are oversimplified, 

*Rarthbound wewa of this dramatic visitor from. the 


dee of the solar system appeared in the August 1974 
SATION AL GEOGHAPHIC, 


National Geagraphic, October 1974 


Thev will have to rewrite the textbooks, for 
this is a Vastly more violent and complex sun 
than man has ever known before. 

For medical investigators the basic ques- 
tion already may be answered: Humans ap- 
parently can physically adapt to space flights 
of interplanetary cluration. But this is the tip 
of a screntifie icebere. Underyoing stresses to 
which men have never before been exposed 
for so long, the astronauts offer insizhts into 
the human body that promise a medical spin- 
of for all mankind, 


Scientists Sift o Wealth of Data 


Earth scientists, ton, at present have onl 
scratched the surface of the mountain of 
Skylab data. But already they find 


* Possible ore ancl oil deposits, including al- 
luvial streambecs hich in the Sterra Nevada 
that mav harbor placer gold 

® Promising fishing grounds, charted through 
observations of ocean currents and areas of 
upwellings. 

® Surface hot spots hinting of geothermal 
enérey sources below. 

® Intrezuineg “hills” and “valleva" undulating 
the ocean surface, perhaps reflecting the 
topography af the seabed beneath 

® Surface indications of subterranean water 
sources in droughi-stricken West Africa 

* Ocean eddies that may play a significant 
role in world weather 

* Contirmation that satellites can map re- 
mote temans in mere days instead of the 
years required by conventional means 


And from space ovens such os Skylab's will 
come scentinc confections Crystals-grown in 
zero mravity, some of them many times larger 
and more uniform than those made on earth, 
could lead to anew generation of computers 
Metals mixed in space, including one com- 
pound heretofore unknown, show promise of 
vastly supenor electrical conductivity 

Now truly a ghost ship, Skylab will stlently 
circle the planet for six to ten veurs more 
Then, ber orbit. decaying, the ungainly craft 
Will plimge back into earth's atmospherr, to 
burn up long before reaching the surface. By 
that time a space Shuttle will likely be ferry 
ing payloads regularly into orbit, and hawk- 
eved satellites will routinely monitor our 
crops and forests and oceans. 

Such ore the lewacies of the uely-duckling 
space station that has become the stately 
awan of science 0 


Jcyleb, Gutposton the Froatier of Space 





Elusive visitor from afar, comet Kolioutek, 
upper right, awings toward its historic sweep 
behind the son last December 28 A Skylab tele- 
ecope Blacks out the sun with oa dark occulting 
disk, center, permitting the comet to be photo 
graphic at 4 time when the son's dazzling light 
blinged enrthbound observers 


Earth's lunar companion passes almost before 
the son on June 40, 1973, as seen by « ground 
controlled! tamer while Skviah was unmanned 
(in this dav the moon swune diréctly belween 
earth and sun, bringing a total eclipse to parts 
of South Ameena and Africa. Skylale's position 
Here makes the bodies appear. out of alignment 
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S EARTH ROLLED STEADILY 
under them like a colossal library 
globe, Skylab curried her crews 
north beyond the tititude of the US 
fanadian border and south nearly to 
Cape Horn, crossing 70 percent of the 
Planet's land ares In the striking pho- 
tograph at left, made by Lousma as the 
second crew reached! the lab, the delta 
of the nughty Amazon veins the jungle 
Skylab’s carth sensors plaved dual 
roles: te gather information about the 
Hane, dnd to perfect instruments gi 
techniques for future <olellites: und 







manned stations An array of six fixed 
cumeras, another for high resolution, 
and the astronauts’ hand-held cameras 
photographed surface features. Other 
instruments, recording on marnetic 
tape, measured the reflectivity of plunts, 
soils, anc water. Raclar measurerl the 
militude of land and water surfaces 
Phe sensors’ objectives read like a 
Catalogue of earth sciences: to survey 
croplands anc forests, identify soil and 
rock types, map natural features and 
urban development, detect sediments 
and the spread of pollutants, studs 
clowds and the sea, determine the 
extent Of snow and ice cover 
Collabornting in these studies were 
more than 140-<chentific teams from the 
United States and 20 foreign countries 
Often, as Skvlab passed over a site to 
be explored, scientists were busy below, 
wmultineously gathering data from air- 
craft and on the ground Comparing 
ther “grouncl truth” to Skyvlab’s find- 
ints, they would learn to recognize the 
special radiation “signatures” of earth 
objects for making automated satellite 
inventories of the globe's resources 
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SPECTER FROM THE DEEP, 

a Bahama sand shoal 25 miles 
across shimmers in the lee of 
the Berry Islands, a chain 
water at lower right. The 
uncanny tindersea cixion of 
Skylab, an this infrared picture 
demonstrates, promises a new 
cropland, boldly visible in IR, 
flowing north to meet the 
Gunnisoa in western Colorado. 
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| MeA-PLYING EVE vields bold detail in a 
striking enlargement of Skylah's imagen 
The frame above «hows Floricia’s Tamoa Rav 
MacLyll Air Force Base appears as an snular 
teck on the (Interbay Peninsula, extending inta 
the bav at center Clock shows time and sequence 
of the photograph 

rllarped meariy 50) tomes (heft), the airport 
comes into focwe Aurcraft shaw upon a etanedtry 
ipo at bower heft, beside the main runway. This 
combination of laree-ares coverage and hich 
reolution makes such tholegraphs ideal for 


manning jn urhon-developnment studies 
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BTrEW ENERGY SOURCES beckon 
t+ @in an imuge derived from & thermal 
infrared picture of The Geveers rego 
af northern California idirectly ubove| 
Relieved to be “hot spots "os few ceerees 
warmer (han their surriutiditiges, the 
ares could betray the presence of sib- 
terranean steam. A utility campiny now 
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Eroeion + turbid ‘trail clouds Louise 
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Control and display console, 
locale in Skylat's muyltink 
docking adapter, eves thie Au 
thor a unique book at the sun on 
en Television £tfreent al tiot- 
tom center. His right hanel rests 
on the contro! weed te point the 
métruments A Polaroid cam- 
eth, tied for making images for 
later reference, covers the dis 
lay acreen af lef 

While working. at the console 
son = 2eet were Weed ina 
the triangular grid, leaving 
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Big Thicket 


of Texas 


By DON MOSER 
Photographs by BLAIR PITTMAN 
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weltlers, like the Allipons of Turkey Creek. cut dens Lone to pat choien Aerie rents, 





Big Thicket—the remnant of a dark and men- 
acing wilderness that once spread across more 
than three million acres of east Texas. Not the 
familiar Texas of the big sky and far-off hori- 
mons. This was 2 rezion of enormous trees and 
scattered swamps and black-waler sloughs, 
laced with dense tangles of vaupon and titi 
and interspersed with open savannas that 
looked like the plains of Africa. 

It was originally the home of the panther. 
the bear, the wolf, and the ivory-hilled waod- 
pecker; later it became the denning-up ground 
of antislavery javhawkers, moonshiners, and 
an assortment of desperadots, thugs. anc mis- 
anthropes, along: with more-peaceable folk. 
with a taste for pioneering. 

The Thicket was fabulously rich in timber, 
oil, and game. Out on Pigeon Roost Prairie 
the passenger pigeons were so thick during 
migration that, in Kowntze at night, people 
claimed they could hear tree branches crack- 
ing under the weight of the flocks. But the 
pigeons and the bears and the panthers were 
killed out, and same off felds ran dry. The 
timber was forged, and lovged again. 

Today a casual traveler driving through the 
Big Thicket country passes miles of orderly 
tree plantations, where the young pines are 
dressed to the right and covered down like 
platoons of infantry; passes the old oil fielels, 
where a few slowly bobbing pumping jacks 
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still suck a last drop of oil from the earth, 
pusses housing subdivisions and roadside 
honkv-tonks, barberd-wire fences and no- 
trespassing sizns. He might well ask, “What 
Big Thicket?” 

Well it’s still there—or come of it is But to 
find it vou have to poke around in the eddies 
and backwaters of the cnuntry. And if vou do, 
you still find a Big Thicket. of dark and 
mysterious forests; and wild creatures, chost- 
ly visions, and an independent people so in 
touch with the past that the words that come 
irom their mouths are history. 


like visiting another century. [t's not that 

B Jude is id. for he’s only 65, which makes 
him a mere tac of a boy in this country of old- 
timers. It's just thal when the 20th century 
went marching off ta the future, Jude staved 
pul. He still travels the woods with team and 
wagon, still plows his garden with a mule. 
“It's easier mechanical, but T just like to be 
Old-lashioned, T wucss.” 

Id gone to see him at his fittle farm near 
Batson to plan owr trip to his hunting camp, 
and as we talked he kept rummaging around, 
digging old-timey thines out of the back 
room and out from under the porch: his 
grandfather's Harmon saddle, which Jude 
Still rides, an old fire pam that hunters used to 


Heese AROUND JUDE HART is 


the Bie Thicket once 
covered three million 
acres of east Texas 
Now ritilrouds croxs 
Hol wells puncture 
i, and lugeers have 
cul over most of it. Vet thousands 
of acces of wild country remain— 
on of the last known haunts of the 
red wolf, ond movie, just mate, 
the ivery-billed woolpecker. After 
decades of dispute, it now appr 
that Coneress may set aside 100,000 
acres as a. national preserve (heft), 

At Ernest Spell's barbershop near 
Sisher (tight) you can, naturally, 
get a haircut. Or you can stop hy to 
do a litte picking, plucking, sing- 
ing—aot tale-swapping, the Thick- 
ets most perfected art 

As Hill Brett of Hull observes, 
“You take @ fella that don't know 
how to tell a lie, and generally he 
Abn’ eet tee mun friends" 
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of hi WOULD pte ith 
stories | was to hear a score 
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Work of th 
bits a dav, Cauent the low train al si 
happy ‘cauée supper weld <=till be warm 
Kainme and cold didn't make no diflerenc 
We Wis more like tarmint= than men. 

He fished an olstone out of bis pocke! ic] 
whetted away with an old Cause knife, i 
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NE MORNING I went out afte 
with jude and a couple of men in thei 
Raimond Hohhs and Hirt Thor 


LPI ies, 


i . ] 1 
cn. Kavmond wncl Hirt Ara i} 


raney, country Lhroueh ond throwel 


Lrone 
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Younger men like them tend to leave the Thick 
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Jude grinned. “Just don’t try to outrun him, 
‘Tause vou can't. Some folks look for a tree to 
climb. J like to get my back against 0 tree and 
kick em off with my boot You might trv that.” 

“sure, | said, 

We entered the woods near Saratoga with 
five ratty-looking dogs. “For hog hunting we 
use what we call cur dogs,” Jude sai. Fine- 
bret does lack the bottem to tackle a bad 
bour. But in the Thicket generations of rangy 
monzrels have been brecl into o race known 
ws black-mouthed cure: They bave sensitive 
noses, stamina, and courage 

With the dogs ranging in front of us, we 
walked through the woods The day was hot. 
It had rained so much in preceding weeks 
that the woodland floor was covered with 
water. and it was bke walking through ‘1u 
steam bath Our boots sucked in the mud as 
we threadel our wav through loblolhes ane 
tall palimetios 

A long time passed, liuit the dows failed to 
strike. Juce bac te leave win the early after- 
noon, and the three of us went on. “Listen,” 
Raymond said finally. We stopped and cupped 
aur hands to our ears. At the very threshold 
ef my hearing I could feel rather than hear 
the deep yow, you! of acur's baving. “Theyre 
on lo one.” Raymond said. “Let's ga,” 

We went deeper into the swamp. The pal- 
mettas grew higher till they were above my 
head We got inte abrier patch, and the spines 
snagged in my clothes and raked my skin. 
Raymond and Birt, tall and fit, moved quick- 
lv. T caught up with them only when they 
stopped te listen for the dogs 

Finally we reached a stream, swollen from 
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Beercannus dmericanus cannot 
survive amid wild flowers (heft) 
when Geraldine Wateon, naturalist 
and conservationist of Sileberd, leds 
a held trip, Blooms adoring: the 
rusted can include verbena, apcer: 
wort, and self-heal. To many focal 
residents, the rich botanical diver- 
stv af the Biz Thicket has meant 
only more kinds of undergrowth to 
clear for planting But attitudes 
change; mast now agree puurts 
should be preserve, 

A lucky bouquet of horseshoes 
blossoms on a restored blacksmith 
shop at Heritage Garten Village 
mar Woodville faeing page), For 
harckrountrvy. work, the horse still 
claps Where pavkupe fear to ge 


heavy rains, impassable “They oust have 
swum it;” Raymond said. We Hstened fora 
long time, but the dogs now had got bevond 
aur hearme Raymond lifted to hs tps a 
graceful, translucent cow horn, passed down 
through generations in his family, and blew 
a sermes of stodent blasts, a primorcial sound 
that mace my skin prickle. 

He said, “They've got a boar bayed up. If 
it wis & pig or a Shoat they'd have killed it 
und come in by now. We'll have to mive it up 
They might stay all night now." 

“How will you get them back?” 

“They'll backtrack themselves to where we 
let them out and wait for ws. Or maybe they'll 
just wo home.” When | objected that we'd 
browht them miles ane miles by truck he 
laughed. “They always find their way bome, 
even if it's fifty miles. It might take them a 
couple of davs, but they make 1.” 

He looked around at the palmetto jungle. 
“Let's see if we can find our wav out of here,” 
he said. “Serry we didn't find vou a bad bear. 
You'd have seen «ome action then” 

“That's all right,” [ assured him, 


ERALDINE WATSON lak brown hair 
just going now to gray, a figure kept 
slender by long days in the woods, and 

the energy output of a nucléar reactor. A 
larvely self-taught botanist, she is building 
up one of the few significant collections of the 
Bie Thicket’s plants, finishing a book on 
Thicket wild flowers, guiding an endless 
stream of conservationists and journalists 
who visit the area, and working in the move- 
ment to protect part of the Thicket in a 
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100,000-acre national park or nature preserve. 

As a fiehter for her cause, Geraldine is 
formidable, but when I went-on a field trip 
with her, she seemed more like a lady Johnny 
Appleseed. She carried a bundle of ladles’ 
tresses orchids from an endangered. areca to 
transplant in the woodland we were visiting, 
a beautiful tract dong Village Creek. 

We walked among hue scaly-barker! pines, 
hundred-foot-tall magnolins, gray-barked 
beeches you couldn't reach your arms around. 
Geraldine pointed out lady ferns and Christ- 
mas ferns, their fddleheards just now unfold- 
ing in curly spring, tiny orchids not yet in 
bloom, vines of sweet-smelling vellow jas- 
mine. She found a marshy spot, got down on 
her knees, and planted the ladies’ tresses. 


makes the Thicket so special,” she said. 

In a soft enst Texas drawl, pleasant on the 
ear, she explained that the Big Thicket was 
an ecotone—a biological crossroad, where a 
wide variety of plant communities meet and 
intermingle: plants found in the Appala- 
chians and plants found in the tropics, even 
plants characteristic of the deserts 

Geraldine counts seven distinct types of 
plant associations in the Thicket, with thou- 
sands of species. There are 40) species of 
orchids, 26 of terns, and four of North Ameri- 
ca's six genera of carnivorous plants. 

Qn that first trip and others Geraldine 
showed me cactus and yucca, sphagnum moss 
and sticky-leaved suncdew, huge cypress and 
great oaks with resurrection fern growing 
like pale-green fur along the branches. She 
pointed out graceful but voracious pitcher 
plants (preceding page). A lizard had fallen 
into one, she said, and “the plant's enzymes 
had devoured him down to the skeleton,” 

Once along Village Creek she stopped and 
smelled the jasmine-scented air. “I spent my 
childhood in virgin woods,” she said. “Our 
house was in a beech-magnolia forest, and 
nearby was virgin Jongleaf pine, anc we'd 
walk in there in the. afternoon—it was cool, 
there among the big trees and the wild flow- 
ors [can just close my eves and smell the air, 
ancl I'm buck home again.” She looked around 


"T= THE BOTANICAL DIVERSITY that 


at the forest and said, “We ought not to Jose 
these things.” 

lt was easy enough for me to share Geral- 
dine's freling for the Thicket’s remaining wild 
lands. Three vears earlier | had vistted the 
Thicket with ornithologist John Dennis to 
search forthe elusiveivory-billed woodpecker. 

The spectacular ivorybill is one of the rar- 
est creatures on earth, It has been considered 
extinct off and on since the 1920's, and orni- 
thelegists argue with spirit over whether any 
at all are still alive. John had seen an ivorvbill 
In the Thicket in 1965, but on our trip in £97] 
we found no firm evidence that the bird still 
existed there, 

But even if the ivorybill is gone, the forest is 
still alive. Red-tailed hawks patrol the up- 
lands and red-shoulders course the swamps, 
and wood ducks squeal from the dark sloughs. 
There are signs of otter, and the beaver are 
coming back, and once on @ rainy aiternoon 
in the woorls, sitting by a campfire eating 
sijuirrel stew with Jude Hart, we heared the 
long melancholy how! of a wolf, Not the tim- 
ber wolf—it’s doubtful that they were ever 
here. It was just one of the local wolves, o 
cross, probably, between the Texas red wali 
and a coyote, but nevertheless one of the best 
af all sounds to bear. 


Thicket should be preserved in its natu- 

ral state has raged for vears: A bloc of 
active and vocal conservation <rdups has 
fought against—primarilyv—a handful of 
timber companies that own most of the land. 
The Kirby Lumber Corporation, a subsidiary 
of Santa Fe Industries, and Temple Indus- 
tries and Enostex, both subsiciaries of Time 
Inc,, control more than « million and a half 
acres between them. Traditionally these com- 
panies have resisted efforts to. remove large 
blocks of land from timber production. It has 
been o classic confrontation between those 
who want to preserve wild land and those 
who want to use it commercially. 

To Geraldine Watson and other naturalists, 
the vast pine plantations with voung trees 
sprouted up in feat rows are ecological 
abominations: to timber-company foresters 


rics: over how much of the Big 


Old friends and dear embrace at a church reunion near the Little Rock settlement Kin, 
friendship, and faith bind the people, who provide as they can and trust in the Lord. Earliest 
Thicketeers were fugitive slaves and outlaws Had Sam Houston lost to Santa Anna in 
the Texas War of Independence, one story gocs, he planned to retreat into the Thicket 
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the phinilations are places of whililanan and 


orderly beauty. Happily, within the past veas 


the timber ConA ies ined conseryation 


coups have come closer lo 2 compromise 
that would save substantial pieces of the old 
Wild Thicket for posterits 


it appears likely that a! 
| | 


Ve ths 1s written 
tiv Thicket Notional 
Vv the National Park 
Service, May Well DeCOMmMe feel 


Preserve. aclministereét 


HERE SHE IS,” sad Lc. Reason. “That's 

Huldy. We call her Huldy cause she ain't 

nothing but a hull.” Indeed 

Helore mo, somewhere beneath a salted 
encrustation of Neches River mud, lay a 1949 
Ford pickup truck. Huldy had no doors, no 
mutter, no rear fenders, and no bel save for a 
crude wooden platform. Fuldy did have huge 
tires webbed with chains, a power winch off a 
wrecker, and a frame patched together with 
weds “we outled her in half a few times,” 
LC. said, “winching her out of mudholes.” 


| Chimber| onte the sent—a pune cit foam 
fired up the en- 
over the unmuffed roar, 
“From here on in-vou aot to leave all meres 
behind.” And took off with a lurch 

el particularity wanted to spend some time 
up on the Neches River with LC. A small 


knetiy Locale rg Woodsman ot si}. he Ls in oun- 


rubleer over noikect springs 
mine, and hollered 


oficiad fencer of @ ¢cion Known locally as 
“Ling People 

The Lio People, St) name hecrlise thes 
have traditionally hunted céeer with the aid of 
dogs, are offspring of 19th-century pioneers 


who obluned their lands bv 


squatter s rights 
and for years they have been involved in bil- 
Ler cise te s With timber COMPANIES OV er thei 
land tithes. They detest sportsman’s clubs and 
hnivale game Wwarclens, and they disdain most 
constituted authorttw. They are tough hom- 
Tes. Ant Co patrol their Penis ith sholrons 
n the crooks of their arcs 

CHE we went through mud that would have 
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Fable for a Thicket encounter? Tree frog 
to the snake: “Croak-” Kibbon snake: Ihe 
reply. Morak “Climb ane the world climbs 
with vou, croak and you crogk alone” 





tearhed the running boards had Huldy pos- 
eessect them. The huge tires threw sheets ol 
gumbo up over the back-of the cab. [looked 
at the dashboard. The gas gauge registered f., 
the temperature gauge H, the oil gauge. zero, 
and the ammeter said “Dis.” The brake 
pedal, | observed, lay flat on the floor, “Hey, 
LC." 1 velled, “does this truck have brakes?” 

“Hock no,” he shouted back. “bdon't want 
her to stop, | want her to ga!” 

LC. wrestled Huldy for six miles, most of 
which, | am sure, were below sea level, while 
the engine backfired and the tires gouged and 
spun. Eventually we reached the litthe shack 
that 1.C. has built on the banks of the cafe 
au lait-colored Neches River 

There | spent three days with 1 ., his Z2- 
year-old son, James, and his son-in-law, Clit- 
ton MecGalhion, The provisions [1 C_ took 
along for the trip consisted of four loaves of 
bread and 4 bottle of ketchup. But the Reasons 
are aocustomed to living off the land, 

The first night we went hunting swamp 
rabbits, James carrying a powerful head lamp 
and a shoteun—the Eascons consider mnfles 
tove for city dudes. The night hunting was 
spooky. Once when some animal went crash- 
ing off through the woods, | was so startled 
that I gasped aloud. “Hoover hog,” James 
whispered. It was an armadillo, the nickname 
abitter reminder of Depression times, when 
Thicket folks ate the armored creatures for 
want af anything «be 

Later James picked up two points of light 
in the beam of his lamp, swung-up his gun, 
and shot two big swamp rabbits within two 
seconds. If I'd had reservations about the 
sportsmanship of jacklighting rabbits, they 
had pretty well evaporated after a day with 
only bread and ketchup; they totally evapo- 
rated by the time James cut up a rabbit and 
fried it with flour gravy. It was delicious. 


WE TOOK LONG WALKS in the old 
river-bottom forest, antl LC” talked 
Oo abowt his childhood*—-ol working in the 
fields from dawn till dark on cornmeal soup, 
of watching his mother plow all day and 
come in and have a baby that meht, of pawn- 
ing his horse to buy, for his wedding at the 
age of 18, his very first pair of shoes. 

For the Eason family hunger was afrequent 
companion. “Once Momma traded some eggs 
for three 22 shells" 1. C. sand, “Tl was about 
12-vear-old. a little old bitty thimg, bul I could 
shoot a gun. I found the btewest old doe deer 
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that ever lived, and [ shot that son of a gun 
Then I heard a-big horse comin’. I just Inaded 
that .. and =at dawn on that old deer The 


rate Worden roce uo. and | snid te him, *im 





hongry and mv brothers and «isters is honer 
anid I'm gonna Keep this deer, [7] have to I'm 
ona Ki Vou. 

“Fle heaned way over in that saddle ane 
eratched) fis lel tread) dine! eure, “Tl beheye you 
mean it. UT let vou by this time but ret on out 
Of bere and dont come back.” I «aid, *T got 
litth: brothers and sisters back on that hill 
Talal uihern thes fet AON I‘{l Come bis kK. 


ATW that's the why we survived 


RING AROUND THE EASON S—and 


Pit ter [ ha Le psf renee onenect al ditterent 
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World to. me. Dhev were criver-bottom 
people, deep country, with no education to 
ek Of ane many of the prejudices vou 
wonld expect guicktempered, inclined to 
while disputes in physiral wavs. [1 wae Van- 
kee, ond ow citv dude to boot. Vet [ kept find 
ing things | liked about these Lee 
Thevd promised o mutanl friend that 
they d show me the river and take goo care 
ing that they'd fight 


1 i i ah eee | = ro 
Of wild boars bareshanded before thes’ lel 





he Fred Le | pry ‘| | bie! 


iny harm befall me. They were honest, prowel 
i their woodcraft, and, though very poor, thes 
were totally willing to share whal they had 
4nd their lowe of t 

Cine clas dking out across the brond 
brown food of the Neches, LC. said, “I 





& land wasdeenanc strane 


uin't sal about nary a minute of my life 
Then he looked nt me and asked, “Did vou 
ever have a place you really loved?” T nedded 
arl 1. jooked back at the river anrl said 
“Ti tt hadnt been for old Neches Biver and 
the fish and the game, we never woulel have 
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here gin't nary’ another place for 
me Jhisis al efit ve kent care of the | 
we kept care of the timber. | ain't aot nothin 

what [we got, ['m sett’ on it. This is mys 
whole fife Bits ming, and nobody's gonna 
take it from me, oot as long os l draw breath 
and gunpowder burns.” 

The Thicket has a tradition of music, home- 
made and country fresh, that goes back. to 
days When people mace fiddles out of corn 


sLalk= and sawerl at them with bows whittled 


1 


mom pine splinters. Sadly, its a tracitien 


that's dwvwing tast nowndays, uniter the on 
lament of the -ubiyuitows Nashville sound 
But vou can turn up same good olcl-tim 


music if you r¢ally work atit. The best musi 


ct Finds nsf ify Texas 








The sien ain't what done it,” say Lt 


Eason (above) af his fitht to keep the land 


where his children stone -miard top) i TeT' 
thal jawboning has replaced shimiting, he's 
heen offered 5250,000 far timber nehts. But 
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you can hear is gospel singing, and the place 
to bear that, no holds barred, ts at a Pente- 
costal revival meeting 

I went to-one near Liberty with the Rever- 
end John Alpers, a medium-size man with the 
large-size voice necessary for a Pentecostal 
preacher. The litthe country church held 
about forty people: men with hands that 
showed hard work, women in homemade 
dresses, barefoot children. 

The preacher picked up a guitar and said, 
“We will now sing number 24, praise the 
Lord—There Is Power in the Blood” ” A 
man with a harmonica ond a woman with a 
tambourine joined him at the altar, ancl sucl- 
denly all the people in the little church were 
stamping their feet and clapping their hands 
and singing their heart< out, making the 
whole room shake when they hit the chorus, 


“There is power, power, wonder-working 


power in the blood.of the Lamb... ." 

The music was raw emotion, Across the 
aisle a girlin a pink blouse began to scream, 
She stumped her feet and ran around in a 
little circle. Then a big red-hairec| woman iid 
the same. The harmonica player hac put his 
instrument dewn aml was waving his: arms 
slowly in the air. He said over an aver 
arain, “Praise the Lord” The large red-haired 
woman by now seemed almost hysterical. 

On a pew across the aisle two small bovs, 
hbarcfoot, lay wrapped tn each other's arms. 
They were sleeping peacefully. 


strong in the Thicket; so does a belief in 
BS othe supernatural, which is so mixed with 
real history thai it's hard to tel) where fact 
leaves off and imagination takes over, Every- 
where vou go vou hear legends—legenels of 
ghosts and visits from the deact—and. won- 
drous- visions, of huge panthers, always 
black, that-scream with the voices of women: 
of buried Spanish gold, and phosphorescent 
balls of fire that follow travelers. 

I wanted to investigate one of the stories 
—a mysterious light that for decades has 
been seen along a stretch of arrow-straight 
road near the town of Saratoga. So one night 
I went searching for it with the perfect com- 
panion, the former editor and publisher of the 
Aountse News, Archer Fullingim—who is 
something of a legend in himself (opposite), 

Archer is a shagey giant of a man, 72 years 
old. He masks an eve to aid his double vision 
and Wears a printer’s-ink-stained rag over his 
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shoulder to help bis arthritis, but be still looks 
a3 if he'd been put together with oak planks, 
and his good eve gleams with the zeal of a 
crusading journalist. 

He made his little weekly, reac all over the 
territory, feisty and sometimes outrageous. In 
his regular column Archer took on oll com- 
ers with such tenacity that a stuffed snapping 
turtle in the Big Thicket Museum was named 
Archer in his honor. 


companies who logged in the part of the 

Thicket he loves, the low swamplands 
alone Black (Creek and Pine Island Havou. 
He concluded one of his columns bw writing, 
“So whe will go out with old Arch Fullingim 
to the Holy Ghost Thitket and lav down m 
front of the bulldowers?” 

The “Holy Ghost Thicket”? What cid he 
mean, | asked, as we drove out the dark high- 
wity towarl the road where the mysterious 
light was supposed to appear. 

“Now listen at me,” he replied. “I can tell 
I'm in the Big Thicket by the feelin’ I get. It's 
u kind of religion to me. Down there along 
Black Creek, I call it the Holy Ghost Thicket 
—you gel a mysterious, supernatural feelin’, 
You look at those vellow and green toadstools, 
und the overstory of trees, and hear the birds 
sing. This is where I get the charge, the feel- 
ing, the—the &iceés." 

Near the ghost town of Bragg we turned 
ante a dirt road that ran inte the swamps 
Archer told me something about the history 
ofthe light. A traditional Thicket story was 
that a railway brakeman had been beheaded 
by the wheels-of a passing train, and his shade 
still stalked the woods at night with a lan- 
tern, searching for his head 

There was atime when people came from 
all over Texas to see it, and it got downright 
dangerous to travel the read at night, for 
many of the ghost hunters came armed and 
shot-at any light they saw. “One night,” Arch- 
er said, “I came out here and this Pentecost 
preacher was standing on top of a track with 
i loudspeaker, saving, ‘God has sent this 
light. The end of the world is coming.’ ” 

A mile down the dirt read we parked and 
turned out the lights. I waitecl, full of the pro- 
fessional journalist's skepticism, Over the 
vears ['d learned that flying saucers, abomi- 
nuble snowmen, poltermetsts, Loch Ness mon- 
sters. and other mysterious phenomena rarely 
appear infront of reporters. 


H: FAVORITE TARGETS were timber 


National Geovraphic, October 1974 


The night was black and full of atars, Gn 
both sides of the rou the trees pressed in — O ia — 
(ark against the sky. In the swainps bevond ev : HE K UN & Ew AD Bs. * 
frog chirped ond ratcheted. The might air —- 1 — — S jee 


was damp, heavily scented with spring = : | — 
ima 39 Physicals ©"; Kirby Says 
ing tricks. Gone now, anywa' 2 Z/ Weigh = It Goofed 
Aan. And it was alight Dim, a tiny point 150 or Less In Dozing 


Aut sudden|y i grew brighter, a hot point of - 
hight. for all the world like a finchlicht back 


amond tie trees past to the left of the road 


What whe that there, among the trees? 


Loulin't be a light, f told myself. Eves plas 





It moved. Tt @rew brighter still (owe 5278) 
Then abropth: it dommed and went out 
‘That's famteric.” I said the words aloud, 
l know, because I hae sa tape recorder with 
me, turned on. Later, when | player! the tape 
back, | found that T said “That's fantastic" 
or “Tl can't believe it" over and over again 
throwirh the next half hour, for the eht ap 
Peired several more times. Now it was a 
point source of light, like a flashlight beam; 





then it appeared as a dull glow, the color 
of a Pumpin 

[ toed to convince myself that it must be 
the headlivht: of putomobites on o blockton 
highway cieht miles down the Ghost Road 
their beams contracted by distance and fil- 
tered by the branches of the overarching trees 
[ promised mvtelf that I'd return to make a 
proper expeniment, to determine once and fot 
light. Vet at 


that Toment my rational approach seemed a 


all the nature of the nivsterious 


bit like whistling in a gravevard. “Now that's 
samething, ain't ite’ Archer Fullingim said 
when the light appeared again | am given 
neither to superstition nor mvsticism, but the 
spirit of the Holy Gchost Thicket laid its enld 
hands upon me then, and | shivered 


me HOLY GHOST THICKET—ves 


| One nicht | sat by an oak-loe campfire 


and ate file geombo with mv hov-hunting 
companions, Raymond and Birt: o wry old- 
timer named Emmett Hobbs: anc Bill Brett, 
whose job 146 postmaster of the Thicket town 


g | | = Pa | =p ee - | f 
f Hull, but whose true calling i historian 





inf] conservator of Thicket lore 


1 of 5 a ee aT 1.3 C 
Helore long the stories bean, oldl stones 


Opimions and moavhoaw jelly too: Arches 
Fullingim makes them beth tart He ran 


DUrshed from the veurs and the telling 
nround a hundred campfires. The young men | 
. pags rent | : BPare Che young met the Adcecmise Vews for 24 wears. acdaoting i 
Trew cuit Mall and Emmett batted the WRITS his 


moto o saving of Chief Crary, Horse 
soft as shuttlecocks back and forth acrivss “One does mt sell the earth upon which the 





be Tire pope walk.” Saghtine with ble diol eye, he 
Phe tite old Jolin got caught inthe Thicket has blasted timber firms ond politician 
and Made it out with his hands torn raw, and Hike in fis colomn “Both Barrels” 
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GHOSTS OF TELE: 
GULF SPRIEAM 


bBlue- 
Water 
Plankton 


By WILLIAM M. HAMNER, Ph.D. 


'E ar LET REBRAOIOS,, fe I olstiary 
Prom Jands of North and South 
Ls min | A LH Bahamas, | wa cy ing 


lepth of 8 feet, watching 
pelivt ch watt along inthe current ike Vagrant 
potects in & Surrealist trea 

The «ky was overcast, the wind wrinkled 
the ocean's ckin for above me, and davlicht 
filtered softly to my depth in the clear, shadl- 
owless sea. The wind blew our rubber rait 
aione at the surtace. tigmne# my three mivineg 
companions and mebyvoursafety lines through 
the blue water like hooked fis! 

Chitty feet below, my eve canent the oullime 
of an extraordinary shape. I exhaled force 
fully reducing my buoyancy, and sank deeper 

ito the taihcht waiters. A large membranous 
sheet spreael oul below me, like 4 trims parent 
floating on asilent pool. Beneath the shim 
mening membrane hunw a beautiful pelagn 
thal resembled a large tuttertly, sus 
pended meoationiess in the sea An elo 
nouth reached above the stomach, «a moutl 
that touched and delicately manipulated tl 
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Eveball to eyeball with... what? Scubs 
diving in the blue water of the Bahamas with 
collecting jars and clipboard, researcher 
Alice Alldredge counts barely vicihle plank- 
ton within a. Plestgias reference frame. Con- 
vinced that conventional plankton-collecting 
methods, using nets towed behinel «hips, 
crush many frail specimens and completely 
miss others, the author and his team became 
the firat te wae aculia for svetematic observa. 
tion of plankton in a natural environment. 
Lack af turbulence in Bahamian waters 
reduces the circulation of chemical nutrients 
on Which larver planktonte plants depend, 
Consequently, plant fool is scarce and hard 
to obtain, and planktonic animals must de- 
vise resourceful food-gathering techniques 
The jellyfish Orehesioma trolls for food with 
yard-long stinging tentacles (right) 











My fascination with this strange creature 
made me forget my safety line, and it sudden- 
ly went taut, jerking me upward My move- 
ment alarmed the sea butterfly, which broke 
free of its web, did a barrel roll. and swam 
downward with firm, rhythmic strokes of 1s 
heavy wings. Afraid to lose tt. I dived hard, 
holding a plastic quart jar open in its path, 
and the sea butterfly flew in, almost filling iL 
My line snapped taut again, and T rose will- 
ingly to the surface 

My three diving companions surfaced too, 
und soon we were shoard our tender, a 271- 
foot Boston Whaler. We excitedly discussed 
our dive and the animals we hod found, many 
of which were new and strange to us. Bottles 
that imprisoned these rare animals were held 
urainst the sky, backlighting exquisite trans- 
parent forms that swam undamaged within. 


Wationsal Crograpilc, October {ora 





First sight of 


my “botterfiy" amazed 
Ron tilmer, our mollusk expert. He identi- 
fied it at once as a pteropod named Gleba 
cordata, a highly modified planktonic snail, 

“Only 17 specimens have ever been caught.” 
he exclaimed, “and they've never been seen 
ewimming freely before!” 


Snail Swallows Its “Dinnerware” 


From Ron's underwater observations, we 
now know something about the living bialogy 
ofGieba. It secretes amucous-wel that spreads 
oul into @ honzontal sheet about six feet 
across. The snail lies motionless beneath its 
web, which sinks slowly through the water, 
snaring tiny plants and animals in the sticky 
mucus. When the web becomes clogged with 
food, the snail swallows most of the mass 

Qnce thought rare and unimportant, Gleba 


Alne-Hater Plankion 


Kaiti ||P) RLLide me Re 


is in fact an abundant ane sienificant mem 
ber of the marine food chain, because its large 
web traps so many tiny organisms (page $42) 

We wondered that plankton—so beautiful, 
eo cssefnitiol to all life in the sea, so abundant, 
and so fascinating in their behavior—should 
be ao poorly knawn! Never before had these 
antinals and plants been systematically ob- 
served while alive and undisturbed in their 
natural environment, the open ocean 

Por more than a century marine biologists 
have collected the animals with nets pulled 
up from great depths or howled for miles be 
hind a ship, When the nets are pulled aboard, 
the plankton sample usually contains a high 
percentage of crustaceans, with their hard ex- 
ternal skeletons, Other animals either avoid 
capture or are so fragile that they are crushed 
through the mesh. Thus many planktonic 
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Shimmering six-foot chain of salps (Sa/pa maxtor) undulates 
like o sen anake (top) Generations of salps alternate between 
these that ive solitary lives andl those that are linked together 
The <calp Peers conforderaia (shown in solitary form above) 
reproduces by asexual bodding, discharging o strand of young 
from its underbelly Coiled like a watch spring, the chain cun- 
Loins as many aso hundred aggrevate salpe that are sexual, They 
Fach nurture an ege that wall grow moto the solitary form 
Linked Peeeu, each about two inches hih (right), force water 


through their burrel-shiaped ladies, capturing food with a con! 


cal net of mucus. Here, 2 barmless carmine dve introduced into 


the water outhines the neta 
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A didinigs surlacecd looking perplexed. “It ‘transparent tissues of the animals don't reflect 


sire - beautiful ‘Mow (here at remarked liarhat for 2% BTL ihe nest semetive him. higt i] 
“and | think I have some super pictures of MOU fre a strobe obliquely behind the animal, 
civers, but what were vou looking ot? came of that light will be refracted! through 


if transparent plankton ore hard to see, the tissue toward the lens. The tissue has o 


imagine how much more dificult it isto phe- refractive index slightly different from that ot 
tngraph them. Vet instantaneceus photography seawater; therefore this refracted licht should 
was Clearly needed. The Gulf Stream here be Git enough to show wp dn film 

moves al nearly two knots through the Straits it worked with some oreanisms, bul other 
of Florvia, anc the plants and animals wi fill eluded the camera until our divers added 
saw one day would be 50 miles north of to ther equipment plasth quirt battle 


Dimming the mex flooded with hurmiess ch 
Ur. Robert F. Mathewson, then director of We found that particles: of dve will stick 


Lerner laboratory, explained to us: “The to delicate animals—revealing, for example, 
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Spinning for dinner, the snail Glebw cordate (left) feeds 
an organisms it traps in its six-foot-wide web o 


[secreted 
mucus, Invisible in the photograph but Mustrated below 
Unacceptably large food particles: tumble off the tily 
shaped lips of its mouth wt the woeper end af the stemlike 
proboscis At its lower end the beech mass (tw inches 
across the wings| shows nerves leading from brain ta 
wing muscles. Working ite craft in quict waters, Gleha 
spins a web with glands located at the wing tip 
manipulated by the cilia inthe animal's elongated mouth 
the free-Hosting membrate slowly sinks, collecting a 
varicty of tiv plankters on its sticky surface. Eventually 
Gieba draws most of the web down its proboscis-and 


Cent! 


consumes if 

Another snail that spins a web, 
Hoats tke a lace handkerchief before the diving mask of 
Alice Alldredue (right) 


Of no Dianktonic grime! bas aever been described before. 


Corolla shectabiliy 


This unique feeding method 





how some move with the aid af structures and then inflates like a sculptured balloon 


such as cilia: tinv rods lined up like cve- Suspended inside this house, the larvacean 


lashes, one pressing down on the next, pro 
ducing a wavelke motion 

Or we'd squirt a cloud of fluorescent green 
around an animal It would emerge from the 
cloud with dve clinging to it, making it emi- 
nently photogenic 





Basis for the Ocean's Food Chain 





Cf the fascinating plankton we were able 
to observe and photograph in their own world, 
perhaps the most bizarre and most difficult to 
photograph were the larvaceans. Not only are 
marvelously 
critically central to the econom' of the oceans 
Often they are the only creatures that can 
physically collect the tiny one-celled plants 
that form the basis for the food chains of 
Lie Open sea 





IATViCeaAns siranee, ney are 


The larvacean resembles o tiny tadpole 
with a heavy head and body followed by an 
elongated tail that rapidly propels it through 
the water. Normally, however, the larvacean 
does not swim free. [t lies harnessed within 
an @labrorate cinphanous “house” consisting 
of &mucous envelope that the animal secretes 





Alie-Mater Plantior 


beats its tall back and forth to generate a 
Water current through two frontal ports that 
are covered with a screen to admit only the 
emialler particles. The current flows into the 
House and then passes through an interna 
hiter of fine mesh that removes from the 
Water so-called nannoplankton, the single-cell 
plants measured in microns, or thousandths 
of a millimeter 


The Microscope revved! 





ise organisms to 


=| 
be greenish and variously shaped, but often 
ovoid With the stimulus of sunlight anel of 
minerais Welling up from the deep, they man- 
age to combine carbon dioxide with the water 
in which they swim, producing 
photoswnthesis 

The larvacean consumes this nannoplank- 
ton, and the strainéd water flows out of its 
house through a “back door” (pages §40-4] 
it current provides propulsion 
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Loe by 





The force of 1 
tor the howse 

When the front screens become clogged, or 
it the larvacean is wlarmed, it abandons its 
house, ¢xiting through a special escape port, 
and swims free until it can create o new 
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on the surtaces of the abandoned larvacean 
howuses—in effect, full dinne: DITeS COnVen- 


eriths Aoating around in the sea: Here was-a 


} very cuilterent kinds 


relabionship between tw 
of plankton that had been totally unsuspected 
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While we 


isms bie 


Wice observed tt in the ocean 
i onfined Maur TeseFiri it Ci ePhs A 
enough to observe with the unaided 


we often found ourselves in water that 
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trations of phvtopiankton. Even when the 


ae: j 
il We Were amid especially heavy 


Witter wis clear, We could metimes tel] 


thai the tiny organisms wert olentitul be 


Cahuse we could see animals feeding—tlarva- 


Ceans Pumping wigorously, others fishing 


ATL Mucous nets 


Night-vision Device Maw Aid Discovers 


We hope to continue our 
hy extending our observations to those hlie- 
NiAnKtOnte animals that 


DP layers of the 


water rome up to the 


orean waiter dark. We hone to 





See antl perhaps photograph them with the 


help of remarkable electronic tmare intens! 


| 2 F, a] Purr Ee Z Le a et 
ners Liat ad) Puma pent Vision 


You wear the device like a 


lt bs Pred bigger than @ divine 


wits CA raged I ja : - b — 
slmcst BM iol hs | Wate Dut ennsrices 


| eae - 
Whale yver lignt Wit’ he presen io SuUCo AN 


extent that vou coy rl Ti ita ‘ii cok in it ‘lat 
room. s2ucn tools shoutd lead us to further 


Tascinating ciscoveres in the sea C] 





A PICTURE STORY BY 


JOHN SCOFIELD 


LPC pare Lil al 


W THE FOURTH MONTH 
of the Wood-DIiger Year, at 
the auspicious Hour of the 
Serpent—lune 2, 14974, at 

C10 am—a handsome teen 
den throne 
ane placed on his shoulders 
his great-great-grandfather'’s 
five-colorecdl scarf. No hanes 
but his and those of the Je 
Khenpo, Bhutan's -spirituail 
heacl, left, may touch the sa- 
cred relic. Thos 18-year-old 
Jigme Singye Wangehuck for- 
maliy became the fourth he- 
reclitary King of Drukyul, the 
Dragon Lani, os his 1,100,000 
subjects know their country 
Here, moments after the en- 
thronement, the youngest of the 
world’s 29 reigning monarchs 
colmly faces the challenge of 





wer rose from his #0 





guiding his sequestercd mation 
into the 20th century 


Bhi 














ATHER of a new Bhutan 

the late King Jigme Dorji 

Wanechuck started his 1 
tion on the road of change. But, 
with a chronic heart ailment, hi 
also devoted himself to prepar 


ha 


ing his son to take over. Th 
crown prince accompanied his 
piling father on inspeéction tours 
lefti, and at 16 became: chair- 
man of the country’s Planning 
Commission. When the xine 
died in 1972, the son was unani- 
mously endorsed by the Tshog 
du, Hhutan’s 150-man National 
Assembly. For nearly two years 
prior to last June's coronation, 
Jigme Singve capably held: the 
reins of his emerging nation 

Anpropriatel, vouth engirac 
terizes the new king's staff A 
20-year-old sister, Dechhen 
Wanemo (right, at center) heads 
the Aiinistry afl Development 
and stands next in line to the 
fhrone in equally beautiful 
princess, Sonam Wangmo, 21, 
controls Bhutan’s purse strings 

A reconciliation born of cor- 
onation goodwill may bring 
other family members into the 
high command. Queen Mother 
Lehi KResane Wanechuck (lower 
left) represents the powerful and 
progressive Dorji family, which 
for half a century has ranked 
below only the Wanechucks. Her 
brother, Jigme Dorji, became 
Prime Minister in. 1958, Another 
brother, Lhendup, far right, 
briefiy succeeded him when 
Jigme was sssassinated in 1964, 
but he and his sister Tashi, near 
right, subsequently went into 
exile. Now both are home again 
It would be no surprise to find 
the gregarious “Lennie” and his 
sister once again holding top 
POVETTINeNnt posts 
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ULKING amid rice fields, 

a fortresslike dzong over- 
B88 shadows Thimphu, Bhu- 
tan's capital, In a major 
renovation, the great build- 
ing was torn down in 1962, 
except for three central 
chapels, and rebuilt over the 
next elght years by local 
artisans; not a line was 
drawn on paper, and not a 
nel used. Today the Tashi- 
chhodzong—the “Fortress of 
the Glonous Religion” — 
houses Bhutan’s government, 
the royal chapel where the 
coronation took place, and 
the nation's largest monsas- 
tery. Until 1965, when I[n- 
dian Prime Minister Indira 
Gandhi visited Bhutan, no 
woman had been permitted 
lo stay overnight within the 
dzong s massive walls. 

A decade ago §,500-foot- 
high Thimphu lay at the end 
of a seven-to-ten-day trek 
through leech-infested jun- 
gles und up steep river gorges. 
Now an asphalt road coils 
112 miles northward from 
the Indian border to span 
the 45-mile crow's-flight dis- 
tance, reducing the journes 
to six hours by jeep 
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HOUSANDS flocked 


1 . k a i ha 
capital for the coronation 
‘ 


1m Fest [ esich the town 
TRLELT Si Feet Shoins, though rece rn 
ly holt. adhere to traditional style 
intricate Lec! Wot. richl 
HW inted and sometimes even 
carved Inside, Lhe. offer such 
Himalayan staples as buttered 
tea amd embriidered felt boots 
tik Brocade find paris (or jee: 
~sepntial vehicles on Bhutan’s 
heart-stopping roads 
Ome of Thimphus two trath 
policemen (right) shows monu 
mera teal poise as the town's Tus 


elephant ambles be 











MAOTIC TREATS draw town 
* dwellers and countrvfolk tothe 

Ping stand, a highlight of the 
coronation fair. For most, it was 
them first taste of ice crearn ane! 
popcorn, Crowds vathered ten 
deep to marvel at an automatic 
vending machine that cooked and 
dispensed the corn. Proud of their 
own culture, they also throneed 
flancds affenne familiar handi 





craits, inclucing the colorfy!] 
homespun used to make the Rha a 
knee-length pearment worn bs 


these Bhutanese 


LONG LIVE HIS MAI] 


fal 











revered Padma Sambhava, whe brought Buddhism to Himalavan lands in the 
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IANT PRAYER WHEELS stand 
at the entrances to most Hhu- 
Lanes temples Phe hyge drume 
are tightly packed with stops ol 
paper on which a four-word prayer, 
‘Che man pode Awe, 1s repeated, 
often millions of times Himalayan 
Buddhists believe that by endlessh, 
repenting the formula, which rough- 


lv transintes as “The lewel in the 





My can escape the cele of 


MiSs, 
death and rebirth and he conveved 
directly to paradise. They see nothing 
wrone with letting a mecnanical con- 
trivance multiply their devotions: 
some ingenious worshipers hares 
a drum to @ TaSl-Mmoving sifteam, 50 
that it turns day and night 

Life for the ‘Tashichhodzone’s 
thousand monks revolves around a 
complex routine of praver and cere 
mony, UFORE 75 Many as Dine mes 
a dav by tea and simple meals (he- 
law) 
bowl] tucked into a fold of his scariet 
robe. Aboyt half of the “monks” are 
children in traiming fright), a pra 
tice now slowly losing favo 





"Ach Tonk CHTes Ms OWN 


) 


S Shy Ae antl: nrc Cre pray Padi Oe i oper / val 








= =| a “: 7 & : te a -_ ; k. " = - = a. ah Te. “et = | | " : 2 i = | | r 
a_i : _ : =i ’ oe Ny a rhe} f ' ha — i = - i . _ F a ; | | ; : 
=i "l 1 a 
- a =. Mee oe a= i i Velie. 7 =. et 4 





= oe — = =. 


ok is 






oh fh» a 


dance troupe dright) enacts an ancient dt 


WO WORLDS MEET COMFORTABL' 
| r the roval bodyvenard takes time out for a cold 
Bhutan bas a modern, efictent army, but cherishes het 
mehevil balyruards with their centuris 
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[RE SMALL FRY the world over, a voung 
éter in the front row of 8 coronaiion crowd 
upper left) makes a face for the camera 

But most Bhutanese received their mfx 
muests—1I50 foreigners, the largest number 
ever permitted to enter the kingdom—with 
innocence and good hummer 

The presence in Thinmephu of thousands of 

countryfolk (above) was a measure of their 
OVvalty to their young king. No paved road 
spans the nation. Many casterners traveled 
south into India, then westward more than a 


hundred mitles before reentenine Bhutan 


the six-hour ride northward to the canital 


brandishing bells and rattling bond cdrom 


(left), dancers precede the king's Rolls-Royce 


to Changhimithang Stadium for a program of 


cred dramas and sports events 


>, 
a 
‘ wlll 
- i ih 
PILDED HANDS cradle a stylized 
= thunderbolt and the replica of a cup 
A oracde from a humun skull, holding a 
flower offering (above). The sculptures 
are parts of a theatrical costume worn bys 
amonk acting the role of Padma Sam- 
bhava, considered by pious Bhutanese 
as second only to Buddha himself 
Recalia of human bones (right) carved 
with dancing roddesses, bends, and mys 
tic symbols, was once worn by a sorcerer 











Makers of such outfits fashioned them 
etons of executed crimi- 
nals or those who met violent deaths. 

Himalayan Huddhist« also 
trumpets of thighbones and rosarres of 
|O8 cisklike beads, each cut from a dit- 
ferent skull Far from seeing such thing: 
ae gruesome, they look on them fs: re- 
minders of the brevity of life and the 
importance of established: religion in 
guiding them toward a desirable rebirth 
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/., a : _~ LASSIC ARCHITECTURE thrives: in Bhutan, 
oeeeeees . | il i thanks to the insistence of the king and his father 
. | —"  tefore him. Dancers perform here before the new 
roval pavilion (leit) in Changhmithang Stadium. 
oe Winter winds shrek through Bhutan’s high, steep- 
ve sided vallevs, so the pavilion'’s: hand-cut shingles 
ws | must be held down by rocks 
| Wiernating with the simple rhvthms of curved 
sticks on hand-beld clrums, the roval brass band 
(above) played ruffles and flourishes when dignitar- 
lee entered or lett the stadium 

Wlonk dancers don frightsome demon masks 
(helow) to remind the faithful of the encless oppres- 
anon of humankind by the forces of evil. 
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Ss A SPECIAL TREAT, tanking 
were Invited to try Bhuy 
national sport. The king 


PUEELS 

lan = 
looses an arrow (right) toward a 
lurget 160 vards away. Britain's High 
Commissioner to India, Sir Michael 
Walker, background, waits his turn 
Letting flv, he pierced the leg of one 
of the 2pectators who habitually stand 
dodging 


arrows. The kine rose easily to the 


prone) the tareet artfulls 





crits. “It happens all the time,” he 
remssuired the embarrassecd diplomat 

Iwenty-fve Indian chefs prepared 
lavish meals for the guests and taught 
Bhutanese schoolbovs the niceties of 
servings them (below), Among the 
treats: caviar ond pite de foie gras 
from hong Kong, champarne and 
cheeses trom France, trout from Bho 
g <treame, 


fans OWT ru<éhin 
from black pigs fattened to 


and pork 


Me recuwONn 


i ] " | 
Lee PUUERETY Ha | 


on the marijuana that 


i i 
nnutanese hillside 








NWLY CROWNED HEAD amang 


the guests was Sikkim’s fur-hoattes 

_hogyal (left. whose qumen, the 
former hope Cooke of New York, wis 
Lintted States arraneineg their 
children’s schooling. U.S. Ambassa 
dor to. India Daniel FP. Movnihan (far 
night}—sitting with his wife und Aus 
trahan Ambassador and Mrs. Bruce 
Gsrant—iroucht the King o telescope 


in the 


a bit of moon rock, and, as A personal 
model Polurotd camera 


ar 
Tae a | it! 
Pil, 2 Hey 













OFF (left 
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MUDDENLY ALONE after the festivities, 





the king slips out of the roval cottage for a 
reflective moment in the garden. But is it 
the king? Among the Bhutanese, dress rareh 
offers a clue to rank. The distant figure could 
as easily be a palace servant 

As the coronation fades into splendid 
memories and the medals (lef) are put away, 
both the king and his people have much to 
ponder. ‘The door of the last Shangri-La bas 





Vational Geopraphic, Octaber [974 
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HiLeniion-PreLnng 
and miniature phonograph-record stamps end 
neighboring 
Indian protectorate} and h 
Nited “ations 

xt goal will be Si 


Independent 


cing looks to the day when bis people: 
lake over fy harnessing the abundant ener 
of Plunging streams, Dy extracting mineral 
wealth, and by harvesting timber 


lizme Singve Wangchuck expresses quiet 


cab acne “DU be hapoy, he said recently, “i 


Bhutan remains an independent and sover 


elon Kiner ‘0 if people are happy and united 
unc seli suffi ent. 1 don't think there’s.an, 
thing else that a king can achieve.” i 





RUGGED HOME OF MY ALEUT FRIENDS 


ARTICLE AND PHOTOGRAPHS BY LAEL MORGAN 
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Welcome news {rom 
the mainiant! absurbe 
Vera SITE rot: Pent With 
her- daughter Mary, Veri 
Hebenid, president of 
Wille council, ane 
toner AthAn men msl 
leave home in spring 
and suininer each vear 
to earn suppart for their 
fomilies. Mail reaches 
tha only ante a mont! 
ct S Navy tug 


ig tow 

nico brings supplies 
and visitors 

Aiea Ss Ajeuts, who 

cling stubbornly t 

their 422 square miles 

ot Tucred beauty Tachi 

4 


Dige |, NAVE AUTVIVE 


chauihter by earl 
Russian fur traders 

and bouts with the white 
man's diseases Then, 
Must +1 | Beetle thors 
tt ere mes wVverth 
Pear, atid) Sotthe 

f the worst weather 
bn the weorle 








SE BOARDED at Adak ina 
| oink-etched dawn, Sea olters 
ee me uriited by our small t 
| their backs, brenlefastine let- 
| surely on crobs tabled on their 
chests. A Killer whale cruised 

the placid harbor, apparently without malice 
wry Aleul friends and [ stowed our duffle 

14 ith Care; though the Septem ber breeze a aS 
faint, the weather in Alaska's Aleutian Islands 
Trie to 
ap a 


ue on 


can be as wild) as any in the world 
form, the wind and seas pickeel 
skirted the jagged volcanic islands, 

We lng to the Oper clei k UTIL! our i 
wavy captamn ordered us of because of wash- 
Wok @ bealing as the tug 
bucked the roweh water, but there were no 
complaints. The way home is always rough 
for these people who inhabit the westernowst 
in the United States 
and one of the most isolated, closer to the 
Saviet Union than to Alaska’s capital, Juneau 
The postage-stamp village of Atka, on the 
mouritainous island of the same 
home to 1445 persons of Eskimo-Aleut stock 
They bold onto their native ground against 
SARRErLg OClels 

The previous year I had lived with the 
Aleuts of Atka for two months, and now | 
queried my former neighbors for news 


ing sens. Below, we 


CIV | OM MuUunity 


fine, 14 


“There is still no hope of getting an airport 


this far out,” ‘Mike Snigarof the village coun 
cil president, told me as the tug bobbed andl 
churned, “And no chance of getting naviga 
. tither.” 

the villagers 


tional aids for small seaplanes 
Another Alkan added that 





inna for the fickle 
facio, but recention wae-still spotty; 


had tried to repair the ante 
50- watt 
they could send onl 

The radio and our tug, 
by the U.S, Navy for the federal Bureau of 
Indian Affairs, are Atka's only means 
mhnicatinon with the world. Once a month 
—weather and military commitments per- 
mitting—the vessel makes the run from Adak 
Naval Station, 120 miles west of Atha 

Mike and the other men work off-island as 
commercial fishermen for five or sik months 
at a time Keturnineg with their modest sav- 
ings, they spend the rest of the veor fishing 
and hunting Atka’s reindeer, seals, and sea 
hunting was improving, but the 
fishing was not 

“Ti ehiaa Russians and Japanese don't stop 
fishing in our waters, we won't hove anvihing 
leit to cat bul starhish!” said John Nevzoron, a 
wiry little seaman who was one of my favor- 
ites. Often the men had seen foreign fiehing 
vessels taking halbut, salmon; sand crab 
clase to shore, Sometimes | 
anded men who poached reindeer. But by the 
time a message reached the Coast eee | i 
wotulel be too late to slop them 

The battering we took on the 12-hour trip 

Atku was forgotten when we anchored in 
Nazan Bay. Cupped in the shelter ol 
Hills with 2.000-foot-high mountains 
the village was a welcome 4sicht. though less 
trim than when I had left tr. Sergius Galley, 
the oldest man there, had painted only on 
side of his store—as much upkeep as he could 
vear, The Kusstan Crthoelox 
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church needed o fresh coat (following pages), 
and some of the dozen or so houses-showed no 
pitint at all—just bare, weathered wood. 

Half a dozen small. boats pushed away 
from the beach to ferry us through the shal- 
lows. My friends were smiling. Wereceived a 
quict welcame but a warm one, for Aleuts 
talk about love with their eves. 


NW OMY FIRST VISIT to Atka, the veur 

before, I hacl come as-a reporter for the 

Tundra Times, o weekly newspaper that 
covers the affairs of Eskimos, [netans, ane 
Aleuts. I had already met Aleuts, working 
with them in crab canneries on the mainlanch 
! liked them. But [ had feared Atki. 

I was warned that the villagers were ille 
drunks; that every family had an active case 
of tuberculosis, that if I drank the water | 
would get typhoid; that if ] walked the island 
tundra | would be Jost in one of the many 
bottomless bog holes. 

Lknew tio one on the island, and the Atkans 
knew nothing of me. Wary of strangers, they 
had kept their distance until thev realized 
that I) a lone woman, was afraid. Then they 
showered me with kindness. 

! hed found no heavy drinking, no typhoid 
or netive tuberculosis. I discoverer that 
Atkon Aleut, the western dialect of the Aleut 
language, is so soft and gentle that it seems 
almost impessible to shout in it; that the 
pedple whe speak it are tough but compas- 
sionate: and that the land to which they are 
ao deeply attached is one of addicting beauty. 

Now, on my return, several families volun- 
teered to take me in Rather than choose 
anon them, | elected to rent again the house 
of the Russian Orthodox priest, who was sel- 
dom in residence 

Weleed between the school and the church, 
the house was light and reomy, painted 
throughout in airy green with white trim and 
red floors. Its plumbing, as in other houses, 
included an ingenious hot-water system. A 
pipe from the water tank passed through the 
oil-burning stave that served both for heating 
the house and cooking. Beyond, the pipe fed a 
tub in a bathroom that offered a marvelous 
view of both village and bay, 


The house had electricity. too, although on 
my frst tip I chose not to use it because the 
constant clanging of the generutor annoyed 
me and it was expensive to run, Now the vil- 
lagers proudly reported they hacl wired the 
house to a small village generator, free of 
charge. | preferred the mellow glow of my 
kerosene lamp but, not wanting to hurt any 
feelings, 1 plugmed in. 

The village was full of life after the arrival 
of the boat; the men had been oway five 
months. Wives labored over welcome-home 
suppers while children ran errands ane 
sorted luggage. Nadesta Golley, the unofficial 
posimistress, sorted out the mail, including 
telegrams and <pecial-delivery items that had 
gathered dust ot Adak—mostly official letters 
about village business or problems with 
Atka children away at school. 

Clara: Snigaroff’s schoolboy son Danny 
Boy and his friend Michael Dirks helped me 
settle th. As a gesture of welcome, they offered 
a pinch of snuff. Their parents forbid it, but 
older bovs keep them supplied. On my first 
trip they tried to teach me bow to use it, and 
howled in glee when | swallowed the pinch. 
Now | had the technique down—I thought. 
But when Michael shocked himself while try- 
ing to repair the bathroom light, I got so ex- 
cited T swallowed another fiery ball. The kids 
lauched themselves out the door 


ARLY NEXT MORNING the villagers 
gave thanks for the tig’s safe voyage 
Be with o solemn stand-up church service in 
Russian Orthodox tradition. The small choir 
chanted in oll Russian. Poda Snigaroff read 
aloud in hesitant English from a battered 
Bible, Then the congregation went forward 
om? ata time to kiss an icon of the Virgin 
The rest of the day was devoted to dis- 
cussing Village business with two representa- 
tives. of the Aleut Corporation, an organization 
of 3,400 Aleut people—roughly half the total 
population of Aleuts in Alaska today. The 
officials had arrived on the tug to explain de- 
tails of the land-claims settlement, under 
Which Alaskan natives are being compensated 
by Congress for lands taken or wanted by the 
state and the U.S, Government. 


Suppertime, and the livin’ is casy—at least on this day, as 1 -vear-old Danny 
Boy Snigarof escorts a Delly Varden trout to the frving pan. Fishing provides a 
year-round food source as well as jolie for Aleut men who tike seasmal work 
when they can met tt, wally with mainland-based conmmenrcial outiiis or canneries, 


Arka. Rugged Home of My Aleut Friends 
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of broken hearts,” a vounger Athan recalls 

Returned to Atka after the war, the sur- 
vivers were joined by refugees from neizh- 
boring Attu. Imprisoned by the Japanese, the 
Attuans, like the Atkans, hcl lost half their 
people. Federal officials refused to let them 
return to Attu, arguing that their former 
home was too remote for government aeen- 
cies to take care of them. Besides; Attu had 
been heavily mined by the Japanese. 

Later in the 1940's, the existence of the 
combined group was so precarious that Ted 
Bank I, « visiting American anthropologist, 
predicted their demise. 

“He told us that, too,” recalled Nadesta 
Crollew. “But we're still gore!” 


TRANS are as social os « big family, My 

supply of tea bags and 25 pounds of 

coffee lasted barely a month. In that 
time, also, 35 pounds of flour went into an 
informal bake-off with Atka's housewrves. 

Lydia Dirks showed me how to make pirog, 
the island's traclitional Russian fish pie, anc 
dladtka, fried breac. Clara Snigaroff. offered 
hints on cooking sea lion. From her Dutch 
oven it tasted like a hearty cross between beef 
and liver; unfortunately, when | baked it, it 
seemed more like a mithdle-aged sh. 

In return for game and fish brought by 
neighbors, | tarmed out momnland-stvle fare, 
crowning my stay with an enormously suc- 
cessful pizza. party for the youngsters. Dan 
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Two languages for bewinners: Tesch- 
ers mssistant Nadesta Gollev quizzes 
eager pupils (facing page! in the recently 
introduced written form af the Atkon 
Aleut dialect; only Englich had been used 
in the island school, A bear's anatomy, 
labeled in Aleut, belps the woungeters 
increase their vocabulary 

One teacher anc two aides stall Atka's 
tweerbom schoolhouse After eighth 
grade, children mav attend a Bureau of 
Indian Affairs school on the muinland or 
O state-operated-school at Adak, )20 sea- 
rough miles away, Athans lone for their 
own high sthool to ened the porivds of 
wparation, bat ther small enralirent 
ate limited resources offer little bape 


Prokopeults daughters, Molly, 15, and Ruth, 
a year Younger, helped me. 

When I asked to meet their mother, Ruth 
motioned tothe cemetery and said evenly that 
that would be where I'd have te go. She hae 
been dead two years. They lived with their 
grandmother, Mary, a fragile littl Aleut of 
78, who kept house with the traditional broom 
made from the wing of an cagle—considered 


superior for getting into comers. 


The mainstay of the island diet is reindeer, 
anc J itched to go on «a hunt, | was a linbility, 
I knew; when provisions are low, there's no 
room ina hunter's boat for the deadweteht of 
an unarmed womasn. 

Twice I'd watched the hunters go owt and 
kept my peace. Finally 1 broached the subject 
to Dan Prokopeuff. Though his family had 
food on hand, he could use some fresh meat, 
he said, and he would take me along. 

Atka’s reindeer herd is descended from 30 
animals put ashore by the U.S. Government 


jn 1914 to provide fooel for the nearly stary- 


ing people. Irony of ironies, the animals had 
onginally bern imported from Kussta. 

The herd has now grown to about 3,000 
animals. Some of them had been spotted in 
recent weeks on the south side of the island, 
half a day's travel by outboard motorbeut 
from the village. 

According to the weather report from a Ca- 
nadian radio station, a 40-mile-an-bour gale 
would blow up by the end of the day, making 


the return trip haxzardews or impossible. But 


if we were ively we could beat i 


It would be crazy, of course, to po alone m 
Dan's homemade 14-foot skiff. Luckily, Spir 
don “Spike Adaochney decided to come along 
too, in his own skit He would bring his wife 


Tatiana; Atha is chaperone-conscious, 
Was A anole Woman 


Dyan ond | set out in the lead coasting 


throvel eolonies of sHooring <e4 otters under 


a brueht, cloudless sky, I dicin't relax, 


ever, until we had nezotiated Amilin Pass, 
reputed to be one of the most treacherous 


stretche: of sea in the Aleutians 
lhe waters moved in @ smooth. 
curce, Greaking tlaxiv over the rocky 


of the entrance to the pass. “Nothing to worry 
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about now,” he assured me, Not i we could 
keep shead of the weather 

Scho fi We Were runnin the south <icle of 
ewells <o deep that the 4aochnevs’ skiff often 
disappeared in the troughs. But the view was 
rand. The south side is the magic side of 
‘tha. Mammoth streams of lava Appar bo 
have poured inte the cold sea ancl frozen 


MN THIS DAY the reindeer secrmer to have 

vanished. In vain we traveled down the 

long arm of water that is Vasilef Bay 
canning the faded green velvet of the shore 
C louds began to crowd the «kv: I grew cold 
and discouraged 

‘We cant come home with an empty skiff!” 
Tatiana exclaimed. The Asochnevs had eight 
children to feet. 

We ran farther south. Finally, on the lip of 
1 small bav, Dan spotted two fine deer 

The men maneuvered the bois to the base 
of a blu, Spike handed the rope of his skiff 

Dan. Then, grabbing his rifle, he start. 
ed) nimbly up the bluil with Tattana al his 
heels. | caught up near the top “You must be 
very quict,” ee whispered to me. “In a 
herd, they won't run, but when there are onls 
two like this, they are therous.” 

It seemed for a time that we'd lost them 
Finally, farther up the hill, Strike motioned 
caverlv. The two antmals were grazing thers 
The bull ‘was big with o handsome rack, bis 
cow somewhit smualher 

Suddenly they broke. ‘Tatiana, at ber hus 
hand's elbow, cned, “Don't miss! Don't miss!” 
He didn't. Two shots downed the imals 

Che cow raised her head. Quickh Spike alit 
her throat. AS Tatiana warned him not to get 
his jacket bloody, tt accurrod-to me thateven 
such -penthe nagging might be areason women 
aren't invited on many hunts 

l walked over the nse to where the bull had 
fallen. The animal rose to his feet, wheeled, 
and Alec pees rifle spoke twice more, and 


the animal dropped for good Dhen spike 
butchered the kill 
Wear U5, &@ raven chuckled to himéell 


“Crow say its going to blow, Dan warned 

We clambered down the elif E lated, Ta 
(igus cdrarcir| t two haunches of meat to the 
boat, "That meat $18 a pound inthe market 
at Kevliak.” she said, exaggerating 

Atka is 40 large, and many parts of tt are 
a inaccessible, Laat many reindcer probabls 
have never scen man. Thev often show no 
arm when o& man approaches Instead thes 
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exhibit mild curiosity, then go on munching 
sedges ancl lichens. 

“I'd like to be a reindeer if there's reincar- 
nation,” Lonee said to Moses Dirks. 

“No, he answered seriously. “It would be 
too hare,” 

“Why? All you do is run over the tundra 
and climb beautiful hills and eat mosses.” 

“Not in the winter,” he said. “In the winter 
it’s hard. Vou have to diz through the snow 
for your food. It's cold. It's hard to walk 
You're always hungry,” 

I had been surprised at the compassion this 
hunter expressed for his quarry, and [thought 
of it on the long. rolling trip home with Dan. 


IAPPIEST ARE MY MEMORIES of 
Pasimply hiking the island, at first with 
@ Danny Boy and Michael, who showed me 
the trails, then alone when I'd learned the 
terrain, much of which i unsurveyed, Walk- 
ing on Aleutian tundra takes almost twite as 
long as on normal terrain; you icarn never to 
trust your forward foot. And bog areas do 
exist—some with holes ao deep that no one 
has been able to plumb their depths, Michael 
found one and sometimes I'd go to it alone, 
just to stare at the lazy whirl of water at its 
four-foot-wide mouth. [If you fell in, the vil- 
lagers say, you might never be seen again, or 
your body might end up miles away on a 
beach, months later. 

I found wonderful rock formations that 
looked like pure copper or bronze. The villag- 
ers, however, did not know what they were 

“Tf they are worth anything, wouldn't some- 
one have taken them?” Dan wondered. 

One night, wandering under a full moon, | 
stepped into the midst of a flock of ptarmigan. 
They burst into flight in a shaft of moonlight 
that turned their white feathers to gold. 

One gray afternoon, high in the mountains, 
I lost Danny Bov and Michael, only to find 
them in arocky mest at the summit, studving 
the village—o miniature, far below. Suddenly 
the sun broke through, bathing the settlement 
in-an apricot haze. While [ was setting. my 
camera, we Were as suddenly enveloped in a 
thick snow flurry. The boys ran through it, 
down the mountain, chasing a flock of geese. 

No wonder the Aleuts love this Jlanc. But 
It is a hard life, too, when hunting is poor. 

I remember when 3-vear-old Simeon 
Smigerolt, the village council president's son, 
was seriously ill with fla. The villager who 
had been trained os a medical aide by the 


Aika, Regged Home of My Aleut. Friends 


U.S. Public Health Service was. off-island, 
We couldn't raise the military hospital at Adak 
or contact the boy's father on the mainland. 
Temperatures were dropping into the 4()'s, 
and Mrs Snigaroff did not have enough 
money to buy oil to heat the home: Self- 
reliant, Atkans almost never ask for help or 
credit and most reject welfare. 

None of us knew much about medicine. 
Finally the schoolteacher pave the child an 
injection of penicillin and pulled him through. 
BB ANY ATKAN WOMEN weave wonder- 
MV ful grass baskets in traditional Aleut 

fashion, long since forgotten in other 
Villages, and ate able to sell them, if they can 
get them to the mainland, for 5100 to S500, 
Otherwise, it is almost impossible to earn 
money on the ishind—one of the main rea- 
sons the population has remained small. 

Each year village teen-agers travel hun- 
dreds of miles to boarding schools operated 
by the Bureau of Indian Affairs in Wrangell 
or Sitka, or even as far away as Oregon. 
Some never return. For those wha do, there 
are often disappointments. 

“The problem is that we ure living like peo- 
ple did 40 vears ago,” one voung man told me. 
He hud spent two years oing to school on the 
mainiand to learn auto mechanics. Not only 
was there no job for him (Atka has only two 
autos) but, ae he reminder me, it is hard to 
huntin winter and hard to keep a young wife 
happy without electricity, a Washing machine, 
and telewisien, 

Why had he come back? His English was 
good, and with his skill he coulrl have gotten 
4. job anywhere. “Because it's home He- 
cause it's so peaceful,” he decided, 

He had done well in the city. he told me, 
but working from nine to five has no charm 
fora man raised to hont reindeer, “IL just like 
this country,” he said simply. “It doesn't need 
explaining” 

[ walked alone to a favorite beach. The 
evening was warm and mellow. Thousands 
of silvery candllefish flickered’ through the 
calm water—so many of them that the gulls 
stopped screaming and fighting and feasted 
in quiet. Misty clouds settled on the hills. A 
Hock of harlequin ducks paddled around the 
rocks at my feet. 

With me I'd brought the manuscript of 2 
narrative by the late Cedor Snigaroff, .a vil- 
lage elder, recorded anc translated by linguist 
Knut Bergsland, who hacl lived here with the 
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After that, he continwed, the island people 
hunted foxes tor their pelts “up to our time, 
when they in turn are gone. Thev have 
their price.” 





Hf 


The old man recounted stories tola to him 
by bis father, of friendships and feuds be- 
tween the Atkans and the eastern Aleuts. He 
spoke again of the coming of the white man, 
the Russian tracing posits, and the Russian 
influence that converted the Aleuts to Chris- 
tlinity. He told how Aleuts from the western 
islands were forced to live on the north side 
of Atha, where they died from starvation or 
were swent away by an avalanche 

‘Only Atkea village here wus left 

“That's how there have been people here 
until now, but not 40 many anymore 

“That [ have begun to realize.” 
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vel, last year three babies were born to 
Atkans; the vear before there were none at 
all. Last yveor a family of ten had moved back 
lo the village, deciding tt was worth another 
iry. Their sons had missed the hunting, and 
they hated the city, 

Anather farmuly was écheculed to return 
soon; @ third woulkd return in the summer 


OW, on the walk in front of my house, | 
encountered! hernting 
lustily over possession of a broken three- 
Wheeled wagon. They argued in Aleut. 
Across the way, Spike Zaochnev strummed 
his guitar and plaved, “Have I Told Vou 
Lately That I Love Wour’ 
And [ dared hope there would always be 
un Aka to come home to [] 
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France really isn t just one country. 
Its more like 20. The people, the customs and 
the diversions are as different from one region 
to another as bouillabaisse is from 
truite normande. 

Did you know for example that 
there are over 300 different French cheeses, 
each one representing the personality of 
a little corner of France? 

Everywhere you go you will find 
charming little inns and restaurants 
with surprisingly low prices. 

Ask your travel agent about Air France s 
inexpensive package deals and convenient 
fly-and-drive plans. And about 

the extensive air and railroad networks that 
permit you to travel conveniently 
throughout France. 

So if youd like a vacation that takes 
you away from the usual, whatever your 


interests are, spetid some time exploring 


it able 









the many faces of our country. And, 


to say you ve really seen France. 
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The tape deck is basically 
a pretty simple | 






instrument. It © 
- records sound. And \“So# 
plays it bask If it does this satisfactorily, that’s it. 





Yet Akai has spent years and years in research 
and making technical developments so that their 
tape decks do this simple job better. Akai insists on 
quality. Maybe more than is —— 
‘necessary. Such as a 
(SX head made of glass 


and single crystal ferrite 





which must be made in a high- temperature furnace 

And shafts honed to +0.0001mm accuracy. 

——nr ‘| And rotors wound by hand. 
é SN UGK Simplicity can be complex 
when you demand quality. Akai has built real 
quality into the new 
(SX 600DB. Akai. 
It sounds better. 





Even in Bhutan, 
the Geographic 
was there 
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Sixty years ago NATIONAL GEO- 
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Bhutan, devoting almost the entire 
ei rl 


Berit Stl of a ioy CHT ral i slat Cf Were 


A 1h, wht Arengdad ihe cormnratric 
i! the new iy 15s oOfes-oranciaihet 
Peet 1 7 ee os 

le VEN wal Concer 

( ithe rare Oumnses ToOllowed Es Fl 


Kerr Todd. author of the 1952 article 
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Come to Belgium in 1975 
and we'll ring the bells for you. 


Each year the Belgian tounst 
authority highlights a certain aspect 
of the country’s attractions. Recently 


we ve had the Year of the Chateaux 

and the “Year of the Monasteries, 
Next year it’s the turn of the Cathe 
drals and Belfries. Now 
sav vou don't fancy 


_ before you 
tre lekin: r around 


ris 





i i eae a | 
te thee pear of Cathedrils-ond Gettrpe@s? in Belin 


4 lot of churches, let's just tell vou 
what you ll find in some of them. 

In Antwerp cathedral, for exam- 
ple, you can see Rubens’ huge master- 


piece “The descent from the Cross. 
A painting which 1s, today, beyond 
price. 


In other cathedrals and churches 
across Belgium, you'll find hundreds 
of works of art on canvas, in stone, 
silver and gold, which recall the tur- 
bulent history of our country. 

You'll see the influence of flemish, 
french, dutch, spanish, german, eén- 
glish and latin cultures - brought 
together in t! is fascinati ne comer ot 
Europe 

The nearest Belman Tourist Of- 
fice or Sabena office can give you all 
the information vou need concernmg 
"The Year of Cathedrals and Belfries” 
-and about how Sabena can fly you 
there in one of their luxurious, wide 
bodied Boeing 707's, 737s, 747's or 
Mie Donnell Douglas DC-10-30cR's. 
Try itand you ll soon agree Sabena 1s 


im a better way to fly. 


Go Belgian. Go Sabena. 
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belgian weed weirs 





ATRIBUTE TO 
THAT WONDROUS 
TOOL: 

THE HUMAN HAND 
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There are a lot of things that make a Toyota a great autome- 


bile, Bia things like computerised quality control Anel little 


things like eve tests 

For the last Tive years we've been running tests to determine 
the limits of visibility under various conditions, We test with 
men and with women. On cowntry roads ano city streets. Then 
we use the results to design our cars — from the shape of the 
windsereen. to the size of the mirrors, to the position and 
brightness of the headlamps 

Compared to our more sophisticated testing and research, of 


compared fc 


our perfarmance and styling, eye tests may seem 


_ 





insigniricant. 
But the littl things we do add 
uo. Becawse we've been doing 
them for 3/ years. And we |! 
keen on doing them, Because 
they go a long way toward 


making you satistied 
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its fabulous land 
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South Africa bound? Then Hy South 
African Airways. You'll be among friends. 
Traditionally hospitable people, who've 
four! that the best way to mutke friends 
with you is to offer you frequent flights to 
choose from. To pamper you evers 
minute you're with us, And ta make sure 
you reach vour destination at a rcasonable 
time of the day. 

That's why SAA has direct (mostly 
one-stop) fights south from 12 of Rurope s 
centres. Which leave more than twice a 
dav. And arrive bright and carly in the 
Morning. 

It’s why our weekly flight from the 


Fly SAA 
Where no-one’s a stranger 








LSA via Bio the fastest way to fet to 
johunnesburg from the States. 

| Why our new Buenos Apes service 
CieTmdes hii-stap, street from the capital 
of the Argentine. 

Lod why our twice-weekly fights from 
Australia are the quickest way up from 
down-wnder. 

So whichever of these routes you re 
travelling, make sure you fy on a com- 


fortable SAA Jurnbho 
SAS » 


or 707 friend ship. 
Where no-dne's 

a siranger alter South ARcon Aimwcry: 
that first hello, Where no-ones.o) Stronger 


By 1090 about 


1,5 milliard more 
human beings will be 
ving on Our @arth 
Our need for food 
Wil be even greater 
than it is today — 

and increasing all the 
ome, Qur demands 
Wil have increased 
proportionately, too. 
Fresh vegetables 
(Arouqnout the winter 
and fruit from faraway ) 
places have long 
since been taken for 
granted, But good 
harvests dont just 
happen, Whether our 
children and our 


children's children 


0, will have sufficient fe 


sources of nutrition 
to draw on depends 
also on researcn in 
agrarian chemistry. 


BASF Agro-Chemi- 
cal products ensure 
a plentiful supply 
of foodstuffs 
For years BASF 
progucis Nave helped 
io protect those 
plants Which are 
essential to |ife-and to 
give them the suste- 
nance they need 
Progucts such as 
Rasagran and “Ul 46 
protect cultivated 
plants from weeds 


Nitrophoska artificial } 


Tertlisers give the 
soll ihe goodness it 
needs far relable and 
healiiny yields. Such 
BASF products as 
Calixinand “Perfek 
this protect plz ints 
irom disease and 
nests. Foil made from 
BASF synthetics 





Those who look after plant life... 


.give us our daily bread 





Protects eariy har- 
vesis: ihe plants even 
grow faster, because 
iney are protected 
fram the worst effects 
of wind and weather 
Meadowlands treated 
with ~ Nitroophoska 
yield high-grade 
fodder, rich in mine 
rals 

BASF also plays a part 
In increasing a healthy 
splash of green in our 
cies, encouraging 
woods to serine up 
and making y 

balcony or order an 
oasis where we can 
realy UNWIhd amd 
forget the cares of the 
wWorkaday world 


BASF research 
affects every aspect 
of modern living 
100,000 people are 
working for BASF. 
10,000 of them in 
research. BASF pro- 
duces thousands of 
products. For every 
branch of industry 
And for every aspect 
of modern living. 

For flats and houses 
For agriculture and 
nutrition, For traffic 
and transport. For 
pharmacology and 
cosmetics. For com- 
munication and 
entertainment. 


BASF Aktengesel| 
schartt, AbL VAVW. 
D-67 00 Ludwigshafen 


BASF - We work 
for the future 
with you in mind 
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On th MS scale it 
hs The thinnest movement in the 


twenty years ago new — is noone tour de lorce 
of many tours de force in the technical area. For it is no more 
question for certain parts of tenths of of hundreath 
of millrmeters. but of thousandths of millimeters. ete The 
making of components and assembly are carnea out in such 
a way that year for year a Vacheron Constantin ts 
always much younger than any other watch. VWWe spend 
3 lot of time, but itis time that proves us right. Farrly 


rapidly too: the difference is already noticeable alter a few years. 


=< Our attention paid to the minutest details 1s not _ 
nothing. It endows Vacheron Constantin watches with 
long lasting quality of a particular kind, and the saty one 
that matters: In a Vacheron Constantin it 's 
the initial precision that endures. 


>< VACHERON re 
CONSTANTIN 
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World — which we launcned 
tis tne sum total 
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An airline should be big enough 


to have its own 747 maintenance facility 


and small enough to care about your children. 


THE INTERCONTINENTAL 
AIALINE OF PORTUGAL 





We're as big as an airline should be. 
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We know how tough itis 
to put acomponent stereo system together. 


So we did it for you. 





SONY 


SSS 


~ 
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ere in your corner. 


Pan Am can fly vou to the four us as your foreign address. 
corners of the world. We th to more than And nen Vou Hy rhe furl] -sery, ice 
LOO cities tn over 6 lands and offer airline, one Gall does it all, Qur world 
more tours than any other airline, wide Communications system can make 

Ard no matter which corer youre vour reservations tor thehts to any destt- 
in, were with you,..with over [97 al nation, for hotels. car rentals, or for out 
fices statted with experienced Pan An exclusive 747 dining room in First Glass. 
people who don't just sell tickets and SO next time you thy aut into the 
combirm fhehes. [ hev give you tips on world, remember: were un your Comer 


interesting side trips. recommend good Contact your Trayel Agent or Pan Am, 
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your maul for you, i youd like to use Che world’s most experienced airline. 





If it were your child...... 

His defences against infection are so weak that 
even doctors: and nurses come near him as 
infrequently as possible 

Yet they must be wamed immediately of any 
change in his condition. 

if it were your child you would be very thankful for 
those monitors keeping Constant watch on his 
heartbeat and breathing. The system is the 
outcome of an unusual combination of medical 
knowledge with the skill in electronics for which 
we are more generally known. 


Ur eC In Meo rre iS &O 
compete thal wi Can equip anita 
hostiais ard freguestly act as 
eonauiants on tien design We mako 
wactially @verything from peagqrg 
systems and lighting. Inrowgn the most 
sonhistecated diagnoslic x-ray Sye- 
fem to ict a Cunt een nouns and 
giechon microscooes of lhe reseanch 
uporniories One recenl @ivance is 

ys uniQUG Beton for rackaion ihoripy 
nah jhe (neeirenil Peanining, 
whieh nonmally takes & specialist Mall 
o day can be done ina lew minutes 
end done in greater detail 
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Working in health care 
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The SH-| SLE} was made to 
meet the highest, most demand 
ing creative standards 

Pil the (onan You necd 
to take inspired photographs is 
contained in the viewlnder Aner 
clearly visit lat TI ii Contrast [ iqht 
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Then, to further satisty the re 
Quirements: of ihe knowing 2s 


(oie exc 





artist we built in mu 

sure capability And a hot shoe 

ME accition ce Cord. ten complete 

flexibility 
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Finally we offer the Minolta 
SUSheit om over JS) accessories 
including 2/ fine Rokkor Lenses 

Minolta SRT 303. The. fine 
IMM SLA camera with throwgn 
thelens metering 
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When Luis Marden found the Bounty... 


’ ae : ! 
Alter Captain Bliyghand 1a g . i | Marden has dived all ove: 

al men had been Out Intoa )_ a ae tne world i hs work for the 
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He always wears a Rolex. 
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in American ship called al 
Pitcairn Island and uncovered 
the grim fate of the Bounty 
arid me eae 
Mr. Christian hac run the 
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Of the crew, all but one died 
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Pitcairn Island ts: 1,30) miles 
south of Tahun. Luis-Marden 
went there to see if he could 
find the Bounts 
He Knew some ot her ch Ted 
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a4 and that ber rudder was One day Marden came upon tis Marden has been wear 
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the ‘I Inder IS a WEAKTEGSS | he 
patented Kolex windt G crown 
howds aunque strength, screw 
Ine down ante the case rather 

hike a submarine hatch, to pro 
vide a pertect, impenetrable 
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You can tell by the men 
who wear them. 
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We can no longer 
automobile in terms of 


From its very birth at the turn of the century the 
“utomobile has beenman's most favoured creation / obsession. 

He has given to it three generations of time and thought 
and energy and money. 

[t has given to him a mobility that has enlarged his 
world and enriched his life. 

And along the way it has given him one more thing. 

A headache. A very large headache. 

For the automobile, even before the energy crisis, was 
beginning to cause problems, Serious problems. It was 
growing in size asit grew in number. It was strangling our 
cries, clogging our highways and polluting our air. 

Then along came the energy crisis. An even bigger 
problem, and a hardship for all of us. But more pnportant, 

a warning for all of us. Awarning that we re using up the earth. 

In addition to running short of oil, we're running out 
of copper and zinc and phosphates and other critical resources. 

Which brings us to the true price we pay for an 
automobile (ora refrigerator or a tv set). The true price has to 
be the money it costs plus the amount of natural resources 
ituses up. Both in building itand operating it. 

Which brings us to bie cars-Vs. small cars, and the 
tables opposite. As you see, it takes over twice the raw material 
to build a big car and nearly twice the energy to operate it. 

And that, combined with all the other problems it causes, 
is why the day of the behemoth is drawing toa close. 

The price ts too high to pay, 

This, believe it or not, is going to be more of a hardship 
on car companies than on car buyers. The car 
company has to give up big car profits. The car buyer has only 
to give up the biz-car habit. 

And that shouldn't be difficult, For a small carcan be 
a joy initsown. As rather conclusive proof, Fiat is and has been 
for years, the biggest selling car in Europe. And the name 
Fiat means small car. 

We not only made the world’s first small car, 
we now make the widest range of small cars. We've had more 
experience at it than anyone. We're better atit than anyone. 

Even during recent years, when a great number of car 
makers (not anly inthe U.S.) jumped on the big car 





measure the cost 0 
money alone. 


bandwagon. 90° of Fiat production remained in small cars. 
All of this, you're thinking, leads to one logica 

conclusion: we'd like to sell you a Fiat. 

Most defintely. That's the purpose of any advertisement, 





But in this case there's another purpose too, 
And that is to suggest that if all of us can learn to live 
without excesses today, we may not have to live without 


essentials tomorrow. JaarvEg 











3 in ,: . 
j 2. ———— 
——————— i £ aes. —— rr 
| a 
ji | 
\ir5 Jay | = | 
= at “ic a = a | 
r — a = \ —4 
—_ | r \ er — wl 
What it does. What it uses up. 
Mcurice * pele ind Seu. an of lei re Pabahs 10 fetes er PO) kei Joa TLS IThEm seen 
iT Lael wreeial wil Leo) bays Pie iki tials Sled 13d key 
a [ TT te | 
What it costs. bt ALIPaT be 
i 5 " ; i = = t a a OL 
Whore than twice Jisrmch ie the ermiilher cu Hr vill Fete if 
Finc, Tour! Leal Alley 
oe _ Hralsl \ 
==> = = t Total 1.805 ke 
a ; 
= it. "J = 
——— —_—— = = i a Er = = = = ; 
— a ; EF, 
— | ‘il 
rote Us aeetaty 
fae 2 a f v rs ra Wt == 
——1\ y — : —TT™——H qi) ja 
a ae ait - aner ? 
+ oe \ = 3 = 
Small car. jive sense == 
What it does. What it uses up. 
fi can bpouphe wnat be ou diel beppeape ari Poet? i tite peor MO kon fo of er apc 
Ime bop epccsd if 1 kel Pho tae ot Wich Shee! ‘ene 


1s Lr 
What it costs, Uigghet Ah2y 
lie thon holes inoch us the Paper cu ea bi ba 
rae and Wem i 
1 Dara dew) oie Aly [t 


Total 845 ke 



























Why do mont people capture life 
with a Pentaw than with arp other 
fire corneal? 


ecause for 22 years Asahi Pentax 
has bean first with almost every 
‘technological advance in 35mm 
SLR photography. 
For example, take the Pentax ES Il, 
with: 
@an electronic shutter which 
automatically sets itself for exactly 
the right speed, from 1/1000 to 6 sec. 
@a TTL full-frame-averaging metering 
system with an ASA range of 20 
lo 3200 
@®an expowrecontin dial allowing ot ld 
variations of 1/2 X (exposure factor}, {ae 
2X of 4 X& for high of low key effects % 
@ full compatibility with all ghost-and- — 
flare reducing SMC Takumar lenses, =| 
Pentax — it stands for technological Lil 
innovation. No wonder it's the world’s @& 
best selling, mosttoved fine 35mm 





BUSINESS TRANSPORTATION YOU CAN RELY UPON: 


BEECHCRAFT. 


There probably aren t any recone lo prove 
te. hut it’s doubtful that anyone ever tnuilt 

ag successtul bustiess by relying entirely 
unin athers. Usually, there is simeune who 
supplies the individual initiative and 
momentum to carry an enterprise forward, 

Today, in this period of crucial business 
docisions, that individual could very well be 
considering the purchase of a Beechcraft 

Lr thet, in iteed!, 6 a very significant 
form of inttintive 

With the current energy situntion, with 
widespread travel reatrictians belng orped 
onovery mode of transportation, with 
CTPA demands bee tng oLocerd Lon 
husiness management s time...a Beecheraft 
becomes ven more important. 

A Eeeeberott Boron O68 (hike the one 
shown obovel sould easily become one of 
the few reasonable solutions to providing 
exibihity and dependability in business 
travel. 

The Haron D8 swiftly transports up to 
H persons (ora ton of cargo) thireetiy to 
destination at 240 mph. 

nd, with a nonstop range of well ower 
1.000 miles, the Haron 58 gives. you 
tremendous operational fhexibility... hecmuse 
mest trips con be made without [eling 
stops en roqte. 


| 


[maginalive busiteSSsmen are 

recognizing more and more that a beechecrafl 
privately-owned and operated by an 

Agressive company...is the only way you 
ean be sure of being where you need to be 
when vou need to be there 

A suceeseful business today must rely 
more and more UPON Its own Lranaportat ion 
methods, 

And o Beecheraft is business 
tLransporiation you can rely upon with 
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THIS I8 NOT A CUUPON: 
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to cul up & Page mM Sado! Cwamrrap hie 
it onwrht to be 

However, Wed be delighted lo send 
vou full information about the Beecheraft 
Boron SS. Just wrote om yen letterhbeas| 
to Beech Aircraft Corporation, OT) FE 
Contral, Wichite, Kansas fi, U.S.A 
You'll be- glad you did 
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